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--On resuming at 10:03 a.m.- 

THE REGISTRAR: Please come to order This 
hearing is now in eee Be seated, please. 

THE CHAIRMAN: Mr. Shepherd? 

MR. SHEPHERD: Mr. Chairman, I am not 
used to starting the day without some submissions by 
somebody on something. I am not sure I am quite ready 
yet. (laughter) 

KEITH DOUGLAS BROWN, 


PAUL FRANK VYROSTKO, 
JOHN KENNETH SNELSON; Resumed. 


CROSS-EXAMINATION BY MR. SHEPHERD (cont'd): 

Q. Mr. Vyrostko, returning to the 
heading of projections, I expect we will spend all day 
today and most of the day Monday on projections. I 
just want to ask a number of questions generally about 
your projections and then we will talk about the 
specific ones. 

THE CHAIRMAN: Perhaps a question I 
shouldn't be asking. What do you mean by projections? 

MR. SHEPHERD: The forecasts. Actually, 
maybe I should try to discipline myself to use that 
word because it will become important later what the 
difference is. 

Q. I guess, Mr. Vyrostko, it's fair to 


say that Hydro's history of NUG projections hasn't been 
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much to be proud of, has it? 

MR. VYROSTKO: A. It depends on what we 
mean by being proud of. If you are suggesting that 
they have changed from year to year, then I would agree 
that they have changed from year to year. 

Q. In 1987 isn't it true that Hydro 
insisted that it would only get 300 megawatts of NUGs 
by the year 2000? 

A. I believe so. 

Q. And then, I take it under fairly 
serious pressure from the government, Hydro increased 
its projection in 1988 to 1,000? 

A. I don't believe it was as a result of 
the government pressure. I think it was corporation 
raising the number. 

Q. It was true at that time that the 
industry and the government were both Saying publicly 
that your projections were too low; isn't that correct? 

A. I am not aware of that. 

Q. That was before your time in this 
area? 

A. It was. 

Q. Okay. You started being involved in 
non-utility generation in 1989; is that right? 


A. August of '88. 
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Q. August of '88, okay. That was just 
after the 1,000 megawatt projection? 

A. That's correct. 

Q. Okay. So then at that time when you 
had the 1,000 megawatts, it's my understanding, correct 
me if I am wrong, that the Ministry of Energy was 
arguing that it should be 2,000 megawatts and the 
industry was in fact saying publicly it should be 3,500 
megawatts; is that roughly right? 

A. I think there was a period of time 
there when different people had different expectations 
of what non-utility generation can be, that's correct. 

Q. And are we talking the right ranges 
here, the numbers in the right ranges? 

A. I know that the government was 
talking 2,000 megawatts. 

Q. You don't recall the industries' 
Suggestions as to what the numbers should be? 

Ay sions. 

Q. Mr. Vyrostko, didn't negotiations 
take place between Ontario Hydro and the government in 
1989 that lead to the Ministry changing its target from 
2,000 megawatts overall to 1,000 megawatts in 1995, and 
a further 1,000 megawatts by the year 2000 with Hydro 


agreeing that it would ensure that its forecast was at 
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least 1,600 megawatts; didn't those negotiations in 
fact take place? 

A. That's not how the negotiations took 
place at actin In fact, I don't think there were 
negotiations. There were discussions with respect to 
what the Ministry had with regard to the forecast. And 
at that time we were heavily involved in the 
development of the first 1989 NUG plan which started 
early in 1989, it was going through the summer of '89, 
and I don't think it was negotiations, it was just 
discussions and they developed their forecast and we 
developed ours. 

Q. Will you confirm that the Ministry of 
Energy at that time was Robert Wong? 

A. Yes. 

Q. Was it your evidence that Mr. Wong 
and Mr. Franklin and yourself did not have any 
negotiations as to what the respective forecasts and 
projections would be? 

A. We did not. 

Q. Now, is it fair to say that the 1989 
NUG plans was your first real attempt to do a 
disciplined analysis of how much you would get for 
non-utility generation? 


A. Yes. 


Parr & Associates Reporting, Inc. 


24 


25 


Brown, Vyrostko,Snelson 12365 
cr ex (Shepherd) 


Q. Now, since then you have rejected 
some of the analytical techniques you used to arrive at 
that first number; right? You fogiaedi ee approach some 
things differently, better ways of doing it? 

A. I think probably a lot of these 
questions I should probably ask the forecaster, Mr. 
Brown, to be able to address because those are some of 
the details of the forecasting process, so I can't 
answer that last question. 

Q. Okay. Mr. Brown? 

MR. BROWN: A. The ‘89 forecast was our 
first NUG plan and we were continuing to improve each 
plan. 

Q. And did you make some changes to your 
approaches and techniques, analytical techniques and 
the basis of your numbers between the 1989 plan and the 
1990 plan? 

A. Yes, we did. 

MR. SNELSON: A. Perhaps I could just 
add, Mr. Shepherd, that there were analyses of NUG 
potential and projections that preceded the 1989 NUG 
plan which were done in the system planning division as 
part of demand/supply option study around '85/86, and 
those were the basis for the 300 number that you first 


discussed, and those projections were based upon 
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natural gas prices that were in effect prior to 1985, 
prior to a very large drop in oil and gas prices around 
1985 which is the main reason for them being 
substantially lower than the current projections. 

Q. Do I understand you to be disagreeing 
with Mr. Vyrostko's answer that the 1,635 was the first 
disciplined analysis? 

A. Well, that was the first disciplined 
analysis that was done by the NUG division because the 
NUG division was a newly created organization at that 
time. 

I am just indicating that there was 
disciplined analyses within the system planning 
division which is in evidence in exhibits in this 
hearing that preceded that. 

Q. So we will see an analysis, if we 
looked at the demand/supply options, LsaiTc=nsos or 
DSPS? 

A. In the demand/supply option study. 

Q. Demand/supply option study. So, if 
we look in there, we will see an analysis of various 
technologies of technical potential and achievable 
potential and all of that like we see in the NUG plan? 

A. Yes. Probably not to quite the same 


degree of detail, but parallel in many respects. 
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Q. And it produces a 300 number? 

A. Yes. 

DR. CONNELL: Can we have the exhibit 
number for the record? 

MR. SHEPHERD: I think there are quite a 
number of them, Dr. Connell. 

MR. SNELSON: The umbrella exhibit that 
covers the data at that time is Exhibit 66, which is 
Meeting Future Energy Needs, Draft Demand/Supply 
Planning Strategy, December 1987. 

The analysis that was in there on the 
options preceded that. There are various background 
reports to that, and so I would have to dig through and 
find the right one to cover that off. 

MR. SHEPHERD: Q. I wonder if you could 
undertake to identify where that analysis of the 300 
number is and let us know? 

MR. SNELSON: A. Yes, I will. 

THE REGISTRAR: That will be 322.5. 
~--UNDERTAKING NO. 322.5: Ontario Hydro undertakes to 

provide where that analysis of the 300 

number can be found. 

MR. SHEPHERD: Sorry, Dr. Connell, I'm 
sorry, did I interrupt? 

DR. CONNELL: No. 


MR. SHEPHERD: Q. And do I understand 
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you to be saying that the sole significant reason why 
the 300 number is so much lower than the current 
numbers is the change in gas prices; is that right? 

MR. SNELSON: A. That is the biggest 
reason. There may be others. 

Q. Would we i find that your previous 
analysis didn't include a whole lot of technologies? 

A. I don't believe it included turbo 
expanders, I don't believe that it included the use of 
waste heat in gas compressor stations. Those are two 
that I can recall in the present analysis that weren't 
in that analysis. 

Q. Maybe it's easier when we look at Et, 
we will see. 

Is it going to take you long to find 
where that is, do you think? I am just wondering it's 
something you can do at lunch or over the weekend so we 
can deal with it? 

A. I believe that we could have those 
references by Monday. 

Q. Thank you. 

Now, Mr. Vyrostko, is it fair to say that 
even when the increase to 1,635 or 16 -- actually 1,661 
fairly, right? 1,661 was your number in 1989? 


MR. BROWN: A. That's correct. 
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Q. Even with that increase, is it fair 
to say that you were heavily criticized both by 
government and the industry for that number as being 
too low? 

MR. VYROSTKO: A. I believe some people 
thought it was too low. 

Q. And haven't you responded to those 
criticisms publicly on many occasions by saying that 
that number is not a target or a goal, but a forecast 
and thus is a ENGOr rather than a ceiling? 

[10:43 a.m. ] 

A. whats correct. 

Q. And is it true that despite the 
criticisms, the Demand/Supply Plan, including decisions 
to seek approval for the Manitoba purchase, hydraulic, 
nuclear, et cetera, is based on your assurance that the 
1,661 is the correct number? 

A. I believe that the plan was put 
together in 1989 on that basis and that at that time 
1635 -- or 1661 was what we believed could be economic 
within the context of all the assumptions at that time. 

Q. And, Mr. Snelson, - I mean, this is 
almost too basic to ask - but just to confirm that the 
Demand/Supply Plan major supply options, including 


Manitoba, large hydro and nuclear, those major supply 
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options rest on a foundation of 1,661 megawatts of 
NUGsS; right? 

MR. SNELSON: A. Yes, they rest on that 
as being a median estimate, recognizing that the number 
could be higher or lower. 

Q. You didn't have a bandwidth for that; 
did you? 

A. We did not define the bandwidth, 
though we did discuss in the Demand/Supply Plan, 
Exhibit 3, we did discuss the consequences of higher or 
lower quantities of non-utility generation and demand 
management and there are references in there that 
higher quantities of those options would cause the plan 
to look more like the low load growth path and lower 
quantities would cause the plan to look more like the 
high load growth path. 

Q. And is it fair to say that in those, 
what would you call them, sensitivity discussions if 
you like or flexibility discussions? 

A. That's a fair description. 

Q. That you weren't contemplating that 
you would have to face a number of 3,100 megawatts of 
NUGS? 

A. We hadn't Sit a specific number on 


it. The flexibility that was being provided for load 
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growth was of the order of plus or minus 5,000 
megawatts and the judgment was that the flexibility for 
different levels of load growth provided Flexibility 
for different levels of non-utility generation or 
demand management. 

Q. So does that mean that implicit in 
how you designed the plan was that you could take 6,661 
megawatts of NUGs because you had that 5,000 cushion? 

A. Not specifically. 

Q. You didn't actually look at how much 
more NUGS you could take? 

A. We were aware that we had designed a 
plan that could follow wide variations in load growth 
and that that would inherently provide flexibility to 
provide variations in demand management and non-utility 
generation of the same general order of magnitude, but 
not specifically to say all of that flexibility should 
be used by NUGs, or all of that flexibility should be 
used by demand management. 

Q. You're actually being pushed to the 
limit of that 5,000 with the combination right now; 
aren't you? The combination of factors is now pushing 
you pretty close; isn't it? 

A. No, I don't believe we used all that. 


Q. Okay. I realize you're preparing an 
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integration document and I will be able to go into this 
in detail then. Perhaps I'll just leave it there. 

Back to you, Mr. Vyrostko. Last year 
then you came up with a new number 2,107; right? 

MR. BROWN: A. That's correct. 

Q. Okay. Did you not want to answer 
because you don't know that that's the right number, 
Mr. Vyrostko? 

MR. VYROSTKO: A. No, I could have 
answered that as well. 

| Q. Thank you.’ Now, is it true,’ Mr% 
Vyrostko, that at that time when you made the 2,107 
megawatt projection, you had before you in-service 
committed and proposed projects totalling - and I'm 
deducting double counting - totalling something in 
excess of 7,000 megawatts? 

A. That's correct. 

Q. And, again, at that time both the 
government and the industry criticized your number as 
being far too low; is that correct? 

A. I don't believe the government 
criticized that number as being too low. 

Q. Didn't the Minister of Energy stand 
up in the House -- in the Legislature and Say: We can 


get more from cogeneration than Ontario Hydro is 
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Currently projecting. Isn't that what she said? 

A. Currently projecting 1,600 megawatts. 

Ov +Sorrys 

A. You're referring to the 1,600 
megawatts? 

Q. No, 2,100. I'm talking about 
November, 1990. | 

A. I believe she said that, that's 
correct. 

Q. But you insisted that your 2,100 
megawatts was the correct number? 

A.- At the time when we did our plan, 
which was back in sort of the summer and the fall of 
last year, that ee the number that we felt was 
reasonable. 

Q. And now you're telling us the correct 
number is 3,100 megawatts? 

A. We're not saying it's the correct 
number, what we're saying is that that's the 
expectation that we feel can materialize by the year 
2000. 

Q. Maybe I shouldn't have used the word 
correct, that's unfair. It's the appropriate number to 
use for planning purposes at this hearing? 


A. That's the number that we provide to 
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Our corporation for planning for non-utility 
generation, that's correct. 

Q. Okay. Now, is that number still, as 
you said in 1989, a forecast rather than a target ora 
goal? 

A. That's correct, it's an expectation 
of what we believe can happen under the circumstances 
that were there when we put it together. 

Q. Now, my recollection of your 
description of forecasts, that I've heard you say, is 
that a forecast means that's what the corporation is 
relying on you to produce, and so you have to produce 
it. Is that a fair characterization? 

A. I don't think so. A forecast from 
our perspective -- or from my perspective is sort of an 
expectation based on current information as to what we 
think all of our activities and our programs will do. 

0. OME LEVYréstkoPeTr asked you just a 
minute ago whether you had Said, with respect to your 
earlier number, that it was a forecast which meant a 
floor rather than a ceiling. 

Is your current number a forecast which 
means a floor rather than a ceiling? 

A. At some point in time my concern is 


that the assumptions that gO into putting the plan 
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together will start heading in a direction that is in 
reverse to the direction that we see now. 

And so where, because of the trends, the 
indications always seem to Suggest that, you know, 
things might in fact become better, the reverse might 
occur. 

So I can't say today that it's either a 
floor or a ceiling. Next year it may be either up or 
down. 

Q. So that's somewhat of a change from 
your previous explanation then? 

A. It's just that -- it's a change in 
terms of what I have seen in the last three years with 
all of the indicators out in the industry. 

Q. Do you, in your division, consider it 
your responsibility to deliver that number and more, if 
you can? 

A. Yes. 

THE CHAIRMAN: I know you're going to get 
to this, but that's subject to integration matters; is 
TCenoOte 

MR. VYROSTKO: I assume that in all of 
the discussions that we're talking about here, that's a 
given, that's correct. 


THE CHAIRMAN: Well, I think it's an 
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important given, because you've just said 'meet the 
expectations or more if you can', and I would have 
thought, based on the evidence up to now, that that 
would be subject to integration. 

MR. VYROSTKO: That‘s correct, it is 
subject to integration, yes. 

MR. SHEPHERD: Q. So, is it fair to say 
that in the integration exercise the system planning 
department could say: Sorry, we can't 3,100 megawatts 
we can only take 2,200 megawatts, so that's your limit? 

MR. VYROSTKO: A. That wouldn't happen 
after the fact. As part of the forecasting process, 
one of the important elements is, in fact, to see 
whether there is sufficient capacity on the system to 
accommodate any of the numbers that we could be looking 
at. 

Q. So when you say the 3,100 megawatts 
is subject to the integration process, all that means 
is that it may -- you may not be able to take more than 
that if the integration process says we can't take any 
more? 

A. Part of the integration process is 
reflecting through the avoided cost what is economic to 
the non-utility generation, and so once the system 


reaches a point where there is adequate Capacity, then 
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the value of non-utility -- additional non-utility 
generation starts to fall because there's no capacity 
credit, and so the integration and the pricing are 
interrelated. 

Q. Mr. Vyrostko, when you published the 
1990 NUG plan, is it fair to say that you recognized 
that it was based on somewhat limited information and 
might be somewhat inaccurate? 

A. No. 

Q. Well, I'm going to ask you to look at 
the 1990 NUG plan, at page Roman Numeral 7 

THE CHAIRMAN: What's that exhibit 
number, please, Mr. Shepherd? 

MR. SHEPHERD: That's Exhibit 83, Mr. 
Chairman. 

THE CHAIRMAN: Thank you. 
p102254a2m..] 

MS. PATTERSON: What's the page number 
again? 

MR. SHEPHERD: It is Roman numeral 7. 

Q. And the last complete paragraph 
there, Mr. Vyrostko, before the chart, says: 

It is assumed that as the industry 
matures and grows the resulting projects 


will produce more accessible data for 
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future forecasting purposes. As an 

annual document the NUG plan will track 

these changes and trends. In this regard 
the NUG plan's accuracy and value can 
only improve as the industry matures. 

Is that not intended to say that you 
recognize that you have got some limitations in here? 

MR. VYROSTKO: A. I think the plan that 
was put together is probably as good a plan as anyone 
can produce with the information that's there, so I am 
not suggesting that the plan was inaccurate or 
incomplete. At the time it was produced it was as good» 
a plan as we could produce. 

Q. It is true that it was based on quite 
limited information in some cases? 

A. It was based on all the information 
that was available to us. 

Q. And didn't we hear Mr. Brown say 
yesterday that some of the information that he has been 
working with is very limited? 

Mr. Brown, is that correct, you were 
working with limited information? 

MR. BROWN: A. In some areas that's 
true. 


Q. And limited information generally 
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implies inaccuracies or weakness of the conclusions, 
doesn't it? Is that a fair generalization? 

MR. VYROSTKO: A. It may in some cases; 
it may not in other cases. 

0. Alls raghti. Daam,going.to, ask, you to 
EUrnE Oy —4 

DR. CONNELL: Sorry, Mr. Shepherd. What 
was the page reference? 

MR. SHEPHERD: That is Roman numeral 7, 
Vri-1. It is ain thellittie antroductory section. 

©.) “biel. Cana find At »taamigoing,to ask 
you, to turn, MreeVyrostkoys tor Exhibit. 319,. the 
supplementary witness statement. 

DE youyturn ‘cop page: .6,, paragraphis-2:2) —- 
and this was covered in your direct evidence, too. 
It's just this is a more convenient reference. 

Paragraph 22 lists the four types of 
information that you rely on now, I guess, to make 
forecasts, and actually maybe this is for Mr. Brown. I 
wonder if we could just go through those sources of 
information. 

THE CHAIRMAN: Just hold for a moment 
until we get organized here. 

MR: (SHEPHERD: Sorryee stris, Exhibit® 319.. 


THE CHAIRMAN: Page 6? Is that where we 
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are at? 

MR. SHEPHERD: Page 6, paragraph 22. 

THE CHAIRMAN: Paragraph 22? 

DR. CONNELL: All right. Thank you. 

MR. SHEPHERD: Q. So, Mr. Brown, let's 
start with resource assessments. I heard from your 
direct evidence on Tuesday that resource assessments 
are basically lists of sites; correct? 

MR. BROWN: A. In some technologies 
that's correct. 

Q. Let's just stick with that component 
for a second, and we will get back to it. When we 
looked around for resource assessments of that type, 
just lists of sites, we found a list of hydraulic 
sites. 

A. Yes. 

Q. And the Leighton and Kidd study, 
which is a list of cogen sites? 

A. Yes. 

Q. Are there others? Are there other 
resource assessments other than those two? 

A. The Seawright study. 

THE CHAIRMAN: I'm.sorry, what study? 

MR. BROWN: The updated steam survey done 


in 1988, which is referenced in the NUG plan. 
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MR.» SHEPHERD:.. Q..,That is the Terry 
Seawright Associates study? 

MR. VBROWNss Aspe that's right. 

Q.. fissthat, the only nee one? 

A. To estimate the gas compressor 
stations requires a site-by-site analysis. 

Q. And you did one? 

A. I have one. 


Oren csSathate! ed? 


As) «2 Les, confidential sntormation. | The 


results of that information are in the NUG plan. 


i581 


THE CHAIRMAN: It's broken out in the NUG 


plan? 

MR. BROWN: The aggregated information 
included in the NUG plan. 

WW icGeeteted el sanee ois ihae vi gle(ay yor abs lp te 

THE CHAIRMAN: But it is the reference 
gas compression sites specifically, though, is it? 
When you say “aggregate information" I am not quite 
sure what you mean by that. 


MR. BROWN: Based on discussions with 


proponents we looked at all the sites in Ontario that 


had potential. 


is 


cS 


THE CHAIRMAN: You are talking about gas 


compression sites now? 
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MR. BROWN: That's correct. And of 
those, the total number is in the NUG plan. 

MR. SHEPHERD: Q. So all that is in the 
NUG plan is the total. There is no indication of the 
resource assessment in the NUG plan? 

MR. BROWN: A. There is no site 
information. 

THE CHAIRMAN: Can you give me the total 
figure, what you are talking about, what the total 
was - just in rough terms? Ballpark? 

MR. BROWN: 240 to 300 megawatts. 

MR. SHEPHERD: Q. Now, those lists of 
sites, they don't actually assess the technical 
potential for electricity, do they? 

MR. BROWN: A. Some do. 

Q. Which ones? 

A. Hydraulic assessment. 

Q. Well, but am I right that you haven't 
used the total in the hydraulic assessment as your 
technical potential number? 

A. I have excluded some portions of it. 

Q. Okay. And that's the only one that 
actually is an assessment of the electricity resource, 
PSone bus 


A.. They're all assessments. 
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Q. Well, it's the only one that talks 
about how much electricity you will get, isn"*t it? 

A. It's the only public document, yes. 

Q. Other than the gas compressor 
information do you have some other resource assessments 
that are not public documents? 

A. To.calculate the wood waste and 
natural gas component, that is based on project 
information as well. 

Q. So you have a resource assessment, a 
list of all potential sites for wood waste generation? 

A. No, I don't. 

Q. So then that isn't under resource 
assessment; it's under project information? 

A. To calculate technical potential with 
the combination of gas I have to understand what 
proponents are doing with the wood waste. That's why 
the potential increased in that area. 

Q. But we are just talking about 
resource assessments now. You don't have a resource 
assessment for wood waste? 

A. Not site by site. 

Q. Well, do you have any resource 
assessment for wood waste? 


A. Yes, it's referenced in the NUG plan. 
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Q. And what is it? 

A. It's reference No. 1 in the 1990 NUG 
plan, "Energy From Waste, a Canadian Perspective". 

Q. But that's just a speech, isn't it? 

A. It is a compilation of various 
sources. 

THE CHAIRMAN: Are you reading from the 
NUG plan now? What page are you at? 

MR. BROWN: Page 18. 

MR. SHEPHERD: Q. I just want to make 
this absolutely clear. 

Reference No. 1 on page 18 of the 1990 
NUG plan, you are referring to that as a resource 
assessment for waste; is that correct? 

MR. BROWN: A. It provides waste 
information, and the number that is used in the 1990 
NUG plan comes from a table in that report. 

Q. All right. Have you filed that? Is 
that around Somewhere? 

A. It's provided in several 
interrogatories. 

QO. I wonder if you could find one of the 
references - maybe not right now; just at the break - 
so that we can make sure everybody has had a chance to 


look at that resource assessment. 
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A. I can give you the interrogatory 
right now. 

Q. Oh, can you? Okay. 

A. In your, particular case, 5.14.228. 

Q. Yes. .°5.14.228 has all of these 
references in it? 

A. “That sicorrect!. 

Om! Wellin: 

THE REGISTRAR: That will be 321.13. 

7 are SHI BIT NO wws215132) vinterrogatory No. 5.14.228. 

MR. SHEPHERD: Q. So are there any other 
resource assessments? 

MR. BROWN: A. You are looking site by 
site or in general? 

~Q. Well, you use the term "resource 
assessments" there. | 

A. Yes. 

Q. It says that's a source of 
information, resource assessments, and I am asking you 
toégaa 

A. Well, your question was directed at 
site by site and you said you would come back to the 
general stuff later. 

Q. Sorry? Oh. No, I will come back to 


the question of what constitutes a resource assessment 
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later. 

THE CHAIRMAN: I think what Mr. Shepherd 
wants to know is: What are the resource assessments 
you used to develop and estimate the forecast? That's 
with reference to paragraph 22. 

Now, have you referred to them all or are 
there some others? 

MR. BROWN: There is one more. 

MR. SHEPHERD: Q. Wha ch Is. 3.2 

MR. BROWN: A. Reference No. 4 in the 
1990 NUG plan. 

Q. Okay. 

THE CHAIRMAN: And that is what, please? 

MR. BROWN: "Cogeneration Potential in 
Ontario and Barriers to its Development." 

MR. SHEPHERD: Q. Is it correct to say 
that)is) also! attached +025. 149228,5 oruiti is filed 
separately perhaps? 

MR. BROWN: A. No, all references are in 
the same interrogatory. 

Q. Well, no. Actually, I am just 
eeaatng -- well, maybe I am wrong. 

Reference No. 4 in the 1990 NUG plan, 
your response to the interrogatory is: Please contact 


Ministry of Energy for a copy. 
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A. All right. It's probably filed in 
another interrogatory then. 

Q. You wouldn't give it to us, but you 
gave it to somebody else? 
[10:35 a.m. ] 

A. At the time we did that one, we 
didn't have any copies available. 

Q. Okay. Will you undertake to find out 
where it is and to file it as an exhibit, please. 

MR. B. CAMPBELL: That is fine. 


THE REGISTRAR: That will be 322.6. 


‘---UNDERTAKING NO. 322.6: Ontario Hydro undertakes to 


provide reference No. 4 to the 1990 plan, 
Exhibit 83. 


MR. SHEPHERD: Q. Now, I understand your 
definition of a resource assessment to be a list of 
sites; is that correct? 

MR. BROWN: A. In some technologies. 

Q. And in other technologies it's what? 

A. As I mentioned in my direct, some 
technologies we do not know sites, we only know volume, 
such a as wood waste or municipal solid wastes. In 
that particular case we just know in general how much 
is available for production in Ontario, we don't really 
know where. 


Q. The next item of information then 
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is - I am still in 319, page 6, paragraph 22 - economic 
analysis. We have already seen some of your 
spreadsheets, we talked about them yesterday, and there 
are spreadsheets for combined cycle that you have 
tabled. Aside from those, are there any other economic 
analysis relied on by Hydro in these forecasts? 

A. That is the only HeEHNBIbay where 
that is used. 

Q. So, the industrial cogeneration, the 
three spreadsheets we see in the 1990 NUG plan as 
amended, and the spreadsheets attached to Interrogatory 
5.14.214? 

A. That's correct. 

Q. On combined cycle. Those are the 
only economic analyses you have done? 

A. That's correct. 

MR. SHEPHERD: Mr. Chairman, 5.14.214 has 
not been referred to yet. 

THE CHAIRMAN: 5.14.214? 

MR. SHEPHERD: Yes. 

THE CHAIRMAN: That would be a new number 
then, please. 

THE REGISTRAR? (321%. 14. 

---EXHIBIT NO. 321.14: Interrogatory No. 5.15.214. 


MR. SHEPHERD: Q. The next is project 
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development information. I take it from your earlier 
comments that all of that information is confidential 
and cannot be disclosed to this Board? 

MR. BROWN: A. No. Some of that 


information has already been provided but in an 


aggregate form. 


L2389 


Q. All right. That is, you have already 


taken the information and formed conclusions on it and 


provided the conclusions? 

A. In some cases we provided the 
conclusions, in other cases we provided the raw 
data,like we provided the in-service hydraulic 
committed proposed numbers. Actually, for every 
technology we do that. 

Q. But isn't it true, Mr. Brown, that 
the key project development information that affects 
your plan is the proposed cogen and major supply NUG 
projects? That's the one that's most affecting you 
right now; right? 

Aw, <Thati's).correct. 

Q. And all of that is confidential; 
correct? 

A. Ona site by site basis, yes. 

Q. Is there some part of that batch of 


information that is not confidential? 
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A. I can give you the total. 
Q. No, we have the total already. 
THE CHAIRMAN: I take the total broken 


down in various categories; is that right? 


12390 


MR. BROWN: That can be provided as well. 


MR. SHEPHERD: Q. Do we have that 
already, or is this new? 

MR. BROWN: A. I don't know if we have 
broken down each individual technology. Usually we 
provide the information in hydraulic cogeneration and 
other thermal. 

Q. But you can break it down exactly 
into bea of the categories in your NUG plan? 

A. Thats»correct. 

Q. Do you have that? 

A. I can provide that. 

MR. SHEPHERD: Maybe we could get an 
undertaking for that? 

THE REGISTRAR: 322.7. 

---UNDERTAKING NO. 322.7: Ontario Hydro undertakes to 
provide breakdown of the in-service 
committed and proposed projects. 

MR. SHEPHERD: Q. That's not going to 
tell us anything about project size or heat rates Or 
locations within the province, or anything like that? 


MR. BROWN: A. It would tell you the 
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in-service committed and proposed megawatts in each 
category of the NUG plan. 

Q. And that's it? 

A. And number of projects if you want 
that, too. 

Q. Fine. And the final one is project 
performance information and I assume that that's also 
confidential? 

A. We talked about that yesterday and I 
did provide you with some information in aggregate form 
and it was provided in an interrogatory, some of that 
information. I will refer you to... 

Q. This is the reliability information? 

A. That's correct. 

Q. Okay. That's the only information 
you have provided on that? 

A. In 5.14.141 is some of that 
information, plus what I described yesterday. 

Q. Do you use the reliability 
information in your forecasting? 

A. I have to use that information to 
determine dependability and energy available for NUGs. 

Q. Okay. But your megawatt numbers 
aren't dependent at all on that information; right? 


A. Not the installed capacity. 
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Q. No. So, aside from that, which 
doesn't relate to your megawatt forecasts, none of the 
project performance information on which you base your 
forecast can be tabled before this Board? 

A. You can you repeat that? 

Q. Aside from the reliability 
information, which as I understand it does not impact 
on your megawatt forecast, aside from that, none of the 
project performance information that you rely on for 
your forecast is or will be tabled to this Board; is 
that correct? 

A. There isn't any, though. 

Q. So when you say project performance 
information in this supplementary witness statement, 
that only relates to energy production? It doesn't 
relate at all to megawatts? 

A. Its dependability and capacity factor 
for energy. 

Q. Capacity factor but not capacity? 

A. That's correct. 

Q. It doesn't affect the megawatts? 

A. That‘s:correct. 

Q. So we can just stroke that out. 

Is it fair to say that, in summary of 


this, if we look at all the sources of information you 
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use for your forecast; with a very few exceptions it's 
confidential and therefore this Board is not allowed to 
LOOK Tat. at aad test it. Is that a fair generalization? 

MR. B. CAMPBELL: Just a minute. Mr. 
Chairman, I think it is inappropriate for my friend to 
keep saying that the Board is not allowed to look at 
it. If this matter is brought before the Board for a 
ruling, Ontario Hydro will have to comply with whatever 
ruling the Board makes. 

It is fair to say that Ontario Hydro is 
not volunteering this information because it has been 
provided to Ontario Hydro on the basis that it will be 
kept confidential. It has been provided by the actual 
NUG proponents on that basis. And Hydro does not feel 
free to breach that understanding with the members of 
the industry. 

But to say that the Board is not allowed 
to see it, that is a matter that rests in the Board's 
hands, not in Ontario Hydro's. 

MR. SHEPHERD: Mr. Chairman, I am not 
intending to bring up confidentiality. All I am trying 
to do is establish on the record whether it's true that 
a large proportion of the basis of the forecasts is 
confidential information. I apologize if my choice of 


words is inappropriate. 
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Q. Is it true that a large proportion of 
the information on which you base your forecasts is 
confidential? 

MR. BROWN: A. In the long term that's 
not true. The long term is baited on resource 
assessments which.... 

THE CHAIRMAN: As I take it from the 
conversation, site-specific or plant-specific or 
proponent-specific - I mean by the proponent, the 
proposal of the NUG facility - is perhaps confidential, 
but the results of that analysis in an aggregate basis 
has been provided, or if it hasn't been provided, will 
be provided. That's my understanding of the evidence 
that I have been listening to. 

In otherswordas the aggregate of what 
they can do, to then go forward and make their forecast 
has been provided. 

What we won't know and what we don't know 
is how good the underlying raw site-specific data is, 
but I am not sure that's going to be terribly helpful 
to the Panel. I just don't know. 

MR. SHEPHERD: Mr. Chairman, I guess what 
I am trying to get at is not how good the raw data is, 
but how good Hydro's analysis of that raw data is to 


give us -- 
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THE CHAIRMAN: But you have the basis for 
Hydro's analysis. You have the aggregate. 

MR. SHEPHERD: I had understood Mr. Brown 
to say that except for providing us with totals, he has 
provided us with none of the data. All he provided us 
with are their conclusions on the data. 

Ope etenithatenoteri ght? 

MR. BROWN: A. I doatt think the 
conclusions is the answer. I am giving you the totals. 
That's not our conclusion; I am just adding up some 
numbers. 

Q. Okay. 

DR. CONNELL: While there is a pause, Mr. 
Brown mentioned an interrogatory, I am not sure if that 
is to be on the record or not. It was 5.14.141 

THE CHAIRMAN: Is it on already? 

THEVREGISTRAR+40NO>¢sirs° 55140041‘ that 
will be 321.15. 

THE CHAIRMAN: Thank you. 

DR. CONNELL: Did I get the number 
correct? 

MR. BROWN: Yes, you did. 

Se7REXHTBITMNO. 321.355. Interrogatory No? 5:147141. 

MR. SHEPHERD: Q. Now, just before we 


leave this initial series of questions, each of your 
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past projections, Mr. Vyrostko, has been criticized 
particularly by the industry; correct? 

MR. VYROSTKO: A. I don't believe the 
industry criticized last year's, the 2,100. 

Q. Okay. Is it true that your new 3,100 
megawatt number has been publicly criticized by the 
industry? 

A. I don't believe it has. 

Q. Who is the president of the 
Independent Power Producers, Mr. Vyrostko? 

A. Bruce Ander. 

Q. Isn't it true that he spoke on 
eancenbar 9th at a conference - Mr. Brown, you were 
there - and said the minimum number should be 6,000 
megawatts; isn't that right, Mr. Brown? 

THE CHAIRMAN: It's notorious there is 
debate between your client and Hydro as to how much 
available NUGs there is, but how does this advance this 
panel in the cross-examination mode? 

MR. SHEPHERD: Well, I guess, Mr. 
Chairman, what I am trying to get at is Hydro's numbers 
haven't got to the point where they have reached the 
industry's numbers, No. 1. And No. 2, Mr. Vyrostko 
seems to think that nobody is criticizing his number, 


he has just testified to that. 
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MR. B. CAMPBELL: No, no. What Mr. 
Vyrostko answered was question, is the industry 
critical wf tekeWithhrespect; ee Shepherd, for you to 
draw the conclusion that everybody is critical of it 
from that, is, in my submission, simply incorrect. He 
was asked a very general question and there are a lot 
of people out there in the industry. 

THE CHAIRMAN: I really wonder whether it 
matters. There is a debate about this, we know that. 

MR. SHEPHERD: ee 

Q. It is true there is a debate about 
the numbers currently? 

MR. VYROSTKO: A. I think the forecast 
that we put forward or the proposal in the chairman's 
speech on September llth, since that speech I have 
heard no comments about either the new number, or even 
the one we looked at the 1990 NUG plan, as I say, I sit 
on a number of various committees and at no time was 
there any criticism over that number on the committees 
thatelasit. 

Q. So, is it your evidence then that 
there is no significant debate over what your forecasts 
are? 

A. There are discussions about the 


forecasts. There always are discussions about any 
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forecasts. 

Q. Okay. Just one more question. Is it 
true, is it not, Mr. Brown, that the president of the 
industry association used a figure of 6,000 megawatts 
as the minimum? 

MR. BROWN: A. He had a ballpark 
number. 6,000, 7,000, I can't recall. 

Q. Can you comment on whether that 
number is at all feasible? 

A. I don't know his assumptions. 

Q. Okay. Before we go to the sectoral 
forecasts, perhaps we can deal with just a couple of 
general pcuike relative to your forecasts themselves. 
I guess these again are directed at you, Mr. Brown. 
You have defined technical potential. I guess the 
easiest place to look at it is at page Roman numeral 6 
of the 1990 NUG plan. You also defined it in the 
transcript but I think it is easier if we just find it 
here. This is the fourth last paragraph on page Roman 
numeral 6 of the 1990 NUG plan. 

DR. CONNELL: Could we use the exhibit 
reference for the transcript? 

MR. SHEPHERD: I‘m sorry. It's: Exhibit 
83. 


Q. In that fourth last paragraph you 
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say: 

Technical potential, the potential for 
development regardless of economic, 
environmental, or other constraints. 
That's of the definition you are working 

with, correct, Mr. Brown. 

MR. BROWN: A. That's what is stated 
here, yes. 

Q. So, just to be fairly eG 
about it, if you have a particular steam host where 
it's technically - that is in from an engineering point 
of view - possible to produce, say, 200 megawatts of 
thermally matched cogenerated electricity at - pick a 
number - 10 cents a kilowatthour, that 200 megawatts is 
in technical potential, right? Should be. 

{10:48 a.m. ] 

A. I estimate technical potential on 
high-efficiency cogeneration, and that is not based on 
10 cents a kilowatthour, it's not based on any number, 
it says not economic. It's based on thermal matching; 
it doesn't matter what the price is. 

Q. Okay. So whatever the price, whether 
it's 10 cents or 20 cents or $10 a kilowatthour, if you 
could thermally match and get 200 megawatts at that 


Site, it's in technical potential? 
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A. WThat'secorrect. 

Q. And an diene ian constraints also 
don't reduce technical potential; right? If that same 
site was in the City of Toronto and the City of Toronto 
had passed an emissions by-law that made it impossible 
to build it, it would still be in technical potential 
but then it just wouldn't be in achievable; right? 

A. tiniyour eel ien that's true. 

Q. Okay. And similarly, if we take 
let's say small hydro, when I was a kid I used to 
explore in the woods around Ancaster and there's a very 
beautiful waterfall there which has always been my 
favourite, and it's probably a one megawatt small hydro 
site if you wanted to build on it. 

Aside from the fact that nobody in their 
right mind would destroy that waterfall, it's true that 
that one megawatt should be in your technical 
potential; right, assuming you know about it? 

A. It's in our list, but we did make an 
adjustment in that technical potential. 

Q. Okay. Just following the definition, 
that site should be in there? 

A. That's correct. 
Q. Even though environmentally you would 


never build on it. But that's not what you actually do 
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for small hydro; right? 

Ae cThat "s*ceérrect. 

Q. And why not? 

A. We remove some sites that are very 
far north and a long way away from the transmission 
system. 

Q. And is that all you remove? 

A. From the technical potential? 

Q. Yes. 

THE CHAIRMAN: I'm sorry, I didn't hear 
the question. 

MR. SHEPHERD: Q. Is that all you remove 
from technical potential? 

MR. BROWN: A. There are other factors 
that are identified in exhibit -- 

Q. We don't need to go into the detail. 
I just want sort of general comments. 

THE CHAIRMAN: I wonder if I could ask a 
question. Is there any upper limit on a NUG. Is there 
anything -- can a NUG be too big a proposal, for 
instance? 

MR. BROWN: In the area of cogeneration, 
it could go almost as big as they wanted to. 

THE CHAIRMAN: Hydro is prepared to do 


that;.is that, right? 
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MR. BROWN: The reason we have this extra 
1,000 is because people are building a lot bigger than 
an efficient cogenerator would be sized at. 

THE CHAIRMAN: But is this consistent 
with Hydro's general position that they are the 
suppliers of energy in the Province of Ontario? 

I mean, would you do a 1,000 megawatt 
plant, for example, on a NUG basis that was doing 
nothing else but producing electricity? 

MR. BROWN: Up until now we have been 
taking those where there is system availability and 
economic. 

THE CHAIRMAN: So size is no limit? 

MR. BROWN: In calculating the technical 
potential, I have calculated, what I would call, the 
theoretical number; that's the thermal match, and if 
there is a proposal on the table that is in the 
proposed stage and it's higher than my technical 
potential, I will increase the technical potential. 

But if that project now disappears for 
any reason, then I'll remove it and oe back to my 
theoretical number. 

THE CHAIRMAN: What's your theoretical 
number right now? 


MR. BROWN: Pardon? 
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THE 
number right now? 

MR. 
cogeneration. 

THE 

MR. 
cogeneration. 

MR. 
industrial. 
and residential? 


THE 


is that what you're talking about? 


Single facility. 
MR. 
facilities. 
THE 


single facility. 


That' 
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CHAIRMAN: What's your theoretical 


BROWN: About 6,200 megawatts for 
CHAIRMAN: Thank you. 
BROWN: Sorry, I mean industrial 


SHEPHERD: Q. 6,200 megawatts of 


s actually institutional, commercial 
CHAIRMAN: That's a Single facility; 


I'm talking about a 


BROWN: I'm talking about all the 
CHAIRMAN: No, I'm talking about a 
BROWN: The largest one? 


CHAIRMAN: Yes. What would it be? 


BROWN: Generally speaking it would 


be around 200 to maybe 300 megawatts. 


THE 
350 in your plan. 
MR. 


plant. 


CHAIRMAN: Well, you've got one at 


BROWN: That's not a cogeneration 
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MR. B. CAMPBELL: No, I'm sorry. I think 
the Chairman's question is not about the forecast, per 
se. 

As I understand the Chairman's question, 
is: Simply how big a plant are you prepared to accept 
on the system? 

Do I understand that correct? 

THE CHAIRMAN: Under the NUG, and treat 
it as a NUG rather than Hydro doing it itself. 

MR. CAMPBELL: Yes, as a NUG facility. 
Perhaps -- I don't know whether it's Mr. Snelson or Mr. 
Vyrostko. 


MR. VYROSTKO: Well, I think part of this 


question we tried to address through the direct 


evidence and through our supplementary witness 
statement with the major supply NUGs. 

Initially, when our business started no 
one ever dreamed that we would be looking at projects 
that would come in and be sized to such an extent that 
they would have these very large projects that were 
Similar to major supply utilities and, in fact, we have 
received proposals that were very large in our division 
with respect to non-utility generation. 

.And once we started looking at those 


proposals, we clearly could see that the impacts that 


Farr & Associates Reporting, Inc. 


24 


25 


Brown,Vyrostko,Snelson 12405 
cr ex (Shepherd) 


they had on the system, from an overall broader 
perspective, were no different than any large supply 
option that we had, and that was something that we had 
never anticipated as we were getting into the business 
of non-utility generation. 

And that's why we are now looking at 
these larger projects that look like a supply option as 
a supply option. 

THE CHAIRMAN: But there's no policy 
limit on how large those could be? 

MR. VYROSTKO: No, there is no policy on 
what size they are. 

MR. SHEPHERD: Q. So, your technical 
potential for cogeneration is the theoretical 
Eee it's an engineering concept; right? 

MR. BROWN: A. It's based on thermal 
matching, high efficiency. 

Q. Yes. If you were to use the same 
concept exactly for small hydro, then that would be 
simply a function of the total amount of falling water 
in the province; wouldn't it? 

AvurThat is tcorrect: 

Q. But that's not what you do? 

A. I limit it for practicality reasons 


to those watersheds near the bulk electricity system. 
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Q. You, in fact, take the technical 


12406 


potential; don't you, down from about somewhere around 


20,000 megawatts down to closer to 1,300 megawatts; is 


that wight? 


A. Yes, that was in my direct evidence. 


Q. In fact, in the purest sense -- 

MR. SNELSON: A. That reduction, Mr. 
Shepherd, was for a variety of reasons, some of which 
is that a large part of that is already developed by 
Ontario Hydro. 

Q. Understood. We're going to go 
through that in some detail later, probably Monday. 
I'm just trying to get the concept straight. 

So technical potential in small hydro, 
not the Same concept as technical potential in cogen; 
is it? 

MR. BROWN: A. No. In some areas we 
apply a practicality restriction such as small hydro. 


Q. Okay. So where it says: 


"Technical potential means regardless 


of economic, environmental or other 

constraints...", that applies to cogen, 
it does not apply to small hydro; right? 

A. That's generally true. 


Q. Okay. Similarly, again, if we're 
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thinking in an engineering sense, there should be a 
Significant potential for solar; shouldn't there? 
Isn't that only limited by the amount of land you have 
available to put up solar panels? 

A. It is a large potential. 

Q. I mean, in theory. Right. But you 
have a zero technical potential for that because of 
economics? 

A. I don't identify technical potential. 

Q. Okay. The same is true of wind. You 
in fact have made no effort to determine the technical 
potential of wind; have you? 

A. There are assessments of that. 

Q. You do have one? 

A. There has been one produced by the 
Canadian Wind Association. 

Q. Okay. Do you have that? 

A. I'm not sure. I have seen it, I 
believe I saw it in Ottawa. 

Os sbdilgsdes tf olicanVfand: it. 

DR. CONNELL: There are some tides too, I 
saw them last month. | 

MR. SHEPHERD: Sorry? 

DR. CONNELL: There are tides too, I saw 


them last month. 
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MR. SHEPHERD: Tides. 

Q. We're going to come back to wind 
energy to see whether you should have excluded it 
later. 

Now, this same engineering concept, it's 
the reason why you say the technical potential for 
conventional fossil is unlimited; isn't it, because 
from an engineering point of view it is unlimited? 

MR. BROWN: A. From a NUG point of view 
they can build a major supply NUG just the same as 
Ontario Hydro can build a conventional generation 
station. 

Q. So you don't have to worry about the 
price of the environment, you can build as much of it 
as you want? 

A. No, that's not what I said. 

Q. Well, didn't you say the technical 
potential is unlimited? 

A. Yes. 

Q. Isn't that what that means? 

A. Yes, okay. Technical potential, 
that's true. 

Q. I'm not trying to catch you out here. 

A. No. 


Q.. ‘Iigegustetcying: tovfigurea-noue, 
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So, if you're just looking at it from a technical 
potential point of view, 10,000 megawatts of 
conventional fossil, say, major supply NUGs - and I'm 
deliberately choosing a ridiculously high figure, 
Okay - that sort of number would require more gas 
transmission, you would have a problem there, but 
that's not a technical constraint, that's an economic 
one or an environmental one; right, how much would it 
cost to build the gas transmission, would you get the 
environmental approvals, but you could still do it? 

A. From an engineering point of view, 
yes. 

Q. The thing that I'm struck by is that 
you have technical potentials that are real technical 
potentials, engineering technical potentials for the 
combustion technologies, but for the renewables 
technologies you use a technical potential that is 
basically a type of economic potential; isn't that 
true? 

A. For a small hydro, that's correct. 

Q. Well, on wind and solar you just take 
them out entirely? 

A. I don't state technical potential. 

Q. Well, no. What you say is that 


they're all economic so we haven't bothered. Isn't 
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that what you've said in the NUG plan? 

A. They're economic at this time, and 
they haven't been ineunded in the analysis. I didn't 
say there's no technical potential. 

Q. Sorry. You're saying they're 
economic at this time; is that what you're saying? 

A. You did. They're in the 1990 NUG 
plan, the saying was: They're uneconomic at this time. 

Q. All right. Let's go to achievable 
potential. Now if I understand this right and, again, 
I'm looking at the same definition on page Roman 
numeral 6 of the NUG plan, it says: 

Achievable Potential. The potential 
for development that can be realistically 
achieved taking into account all 
identifiable relevant factors. 

That's the definition you're working 
with; right? 

A. Yes. 

Q. Now, unlike technical potential, that 
definition applies to all technologies equally; 
correct? 

A. Yes, it's our forecast. 

Q. And you apply that definition exactly 


the same way to all technologies; correct? 
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A. Yes, to get a realistic forecast. 

Q. Okay. So, when we look at the 
example I gave earlier of the 200 megawatts of 
expensive cogeneration, that's technical but it's not 
achievable; it's taken out of achievable because you 
Can tydoeics 

A. Yes. 

Q. And my favorite waterfall, again, 
that's technical but it's not achievable for the 
environmental reasons? 

A. If we know that, yes. 

Q. Trust me, nobody's going to build a 
site. I mean, I like small hydro and I would never 
build a site there. 

All right. I get a sense - and maybe you 
could correct me if I'm wrong - that you have, in 
effect, technical is an engineering concept, if we look 
at it as what an engineer would say you could do, and 
achievable is what the bank will say you can do, if I 
can put it in the vernacular. 

Have I got the right idea? 

A. That's a good way. 

Q. All right. Your forecasts are 
sensitive to many factors of which the most important 


is the price you pay to private producers; isn't that 


Farr & Associates Reporting, Inc. 


Brown,Vyrostko,Snelson 12412 


cr ex (Shepherd) 


correct? 

A. That's one of them. 

Q. Isn't it the most important? 

A. Not at this time. 

Q. Well, let's see. Maybe you could 
take a look at Interrogatory 5.14.81. 

THE CHAIRMAN: Give that a number, 
please. 

THE REGISTRAR: Yes. 321/721 6% 
~~~ EXHIBIT NO. 321.16: Interrogatory No. 5.14.81. 

MR. SHEPHERD: Q. And if you take a look 
at page 22, can you identify what this document is 
attached to 5.14.81? 

MR. BROWN: A. Ontario Hydro's business 
plan for the period 1991 to the year 2000. 

Q. Okay. Take a look at page 22. And 
I'm looking at the left-hand column, third last 
paragraph. | 
[11:04 a.m. ] 

It says the level of NUG development is 
directly linked to the purchase rates offered by Hydro; 
is that correct? 

A. There is a direct link there. 

Q. Thank you. But you said this is 


still not the key variable here; price is still not the 
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key variable. Right? 

A. We are talking about a NUG plan or 
the current situation? 

Q. No, I am talking about the current 
situation. 

A. Right now the gas situation has made 
that a bigger variable than the price we are paying. 

Q. Will you take a look at 5.14.286, 
then? 

THE REGISTRAR: 321.17. 
apr EX BITy NOs is 21JivcatiInterrogatory’ 5:14.286% 

MR. SHEPHERD: Q. This was answered on 
May 28th, 1991, and it is asking about things that 
affect the forecasts, and it says in the second line of 
the answer, the key variable - that is, the variable to 
the forecast - the key variable is avoided cost, which 
I presume means price; am I right? 

MR. BROWN: A. Avoided cost is used to 
determine the price. 

Q. So the key variable is price, then, 
isndtelt 

A. In determining the forecast lt 'was'. 

Q. All right. Including your current 
forecast? 


A. I am still working on it. 
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Q. So you are not far enough along to 
know whether price is a key variable in your current 
forecast? 

A. The number was just released last 
month. 

Q. Well, surely, Mr. Brown, if the 
number was just released two weeks ago, or last month, 
Or however you want to describe it, surely you have 
done enough work on that number to know whether price 
is a key variable? 

MR. B. CAMPBELL: I'm sorry, the question 
is "a" key variable, not "the" key variable? 

MR. SHEPHERD: The key variable. 

THE CHAIRMAN: We have had -- started off 
with the most important, then key. Now, which is it? 
What are you asking him? 

MR. SHEPHERD: Q. I will stick with "the 
key variable". 

MR. BROWN: A. The key variable, I 
expect, in the next forecast will be the gas price. 

Q. So then these earlier statements in 
the business plan and in the interrogatory answer that 
the key variable was price or avoided cost, that's not 
true anymore? 


A. These were in relation to the 1990 
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forecast. 

Oom Okay. tas it fair to say that the 
price you pay is an important factor? 

A. ses. 

Q., All right. (Do you know -- actually, 
I am going to ask you this, Mr. Vyrostko. We will come 
back to Mr. Brown, if necessary. 

Do you know what a supply curve is? 

MR. VYROSTKO: A. I believe I do, as it 
applies to general marketing principles. 

Q. Okay. Well, actually, a supply curve 
is something that engineers use too sometimes; right? 

A. That I wouldn't be familiar with. 

Q. Well, aren't you an engineer? 

A. I am. 

Q. But you wouldnt be familiar with 
whether engineers use supply curves? 

A. I haven't used it. 

Q. You never use one? All right. Maybe 
I had better ask Mr. Brown. | 

Mr. Brown, you are also an engineer; 
right? 

MR. BROWN: A. That's correct. 

Q. In fact, you are an engineer too, 


aren't you, Mr. Snelson? 
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MR. SNELSON: A. Yes. 

Qs Just ‘curious.’ “Mrée Brownyfare you 
familiar with what a supply curve is? 

MR. BROWN: A. Yes. 

Q. All right. I am showing you a 
hypothetical supply curve for independent power in 
Ontario, and I haut you right off that is not what I 
think the supply curve looks like, but I am just trying 
to get from simple to complicated. 

Is it correct to say -- 

THE CHAIRMAN: Can we reference this some 
way? 

MR. SHEPHERD: Mr. Chairman, maybe I 
should explain my situation with overheads. 

I have a number of overheads, perhaps a 
dozen, but the last half of the pile is based on some 
information that Hydro gave me yesterday morning which 
we had agreed they would give me yesterday morning, so 
they haven't been prepared yet. | 

I would appreciate it if I could 
undertake to give you the whole package of overheads on 
Monday morning when I will have all of them available. 

THE CHAIRMAN: But this particular 
overhead, has it been filed or anything? 


MR. SHEPHERD: No, I was going to give 
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you the package together. 

THE CHAIRMAN: What are we going to do 
now in the meantime, look at the screen? Is that what 
you are...? 

MR. SHEPHERD: I can have copies made, 
Mr. Chairman, but the ones I am using today are not 
ones that I think it will be necessary for oa to have 
copies. 

THE CHAIRMAN: Someone may be reading the 
transcript and may want to know what this is and what 
it looks like, and how are they going to do that? That 
is what I am -- 

MR. B. CAMPBELL: May I suggest, Mr. 
Chairman, as long as we are dealing with this level of 
simplicity in the overheads, I am quite content to 
proceed on the basis that we get an exhibit number, we 
refer to this one as page 1 of the exhibit number,. and 
Mr. Shepherd, I am sure, can arrange to have it 
numbered that way as we go along. 

THE CHAIRMAN: So let's give it an 
exhibit number now, then. 

THE REGISTRAR: 326% 

---EXHIBIT NO. 326: Overhead produced by Mr. Shepherd. 

MR. SHEPHERD: Mr. Chairman, for the 


overheads I use today I will provide copies in loose 
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form probably at lunch, if that's all right. 

THE SCHAIRMAN:**.So this tisw326 4 INO wel 
that we are looking at right now? 

MR. SHEPHERD: Page 1, yes. 

Q. Mr. Brown, is it correct to say that 
a supply ee - whether this one is right or not is 
another matter - a supply curve tracks the amount of 
supply of a given commodity such as electricity that 
would be available at a given price? 

MR. BROWN: A. It's one -- it could be 
done in any parameter. 

Q. The most common is price? 

A. Of what? It could be price of 
electricity, price of gas. 

Q. Undoubtedly. 

A. Yes. 

Q. But since we are talking about the 
price you pay to producers let's assume that when we 
talk about a supply curve we are talking about 


megawatts at a given price you pay to producers; is 


sthatwfadr ? 


A. That's one supply curve. 


Q. All right. I am going to ask Mr. 


-Mondrow to put up another supply curve. The first one 


isn't actually what supply curves look like, is it. 
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Supply curves rarely go up in a straight line; correct? 

AJ You, hadenovunirts.” Iscouldn*t¥telloif 
it was straight or not. 

Q. Well, no. I am asking you from your 
experience. You have seen supply curves before; right? 

A. They're normally curved, yes. 

Q. Yes. In fact, the simplest form of 
supply curve you would normally get is something like 
this, isn't it, looks this sort of shape? 

THE CHAIRMAN: This is No. 2 of Exhibit 
326? 

MR. SHEPHERD: This is No. 2. 

DR. CONNELL: I think, Mr. Shepherd, you 
should at least specify whether the supply is the 
Ordinate or the abscissa; that is, which is the -- 

MR. SHEPHERD: You will first have to 
explain what the terms mean. 

DR. CONNELL: ‘The X axis or the Y axis, I 
take it? 

MR. SHEPHERD: The supply is the -- 

DR. CONNELL: Horizontal? 

MR. SHEPHERD: -- confuse the horizontal 
X axis, I guess. 

| DR. CONNELL: Right. And price is the Y 


axis? 
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MR. SHEPHERD: And price is the Y axis, 
yes. 

Q. And this is a typical shape for a 
supply curve for a commodity; is that correct? 

MR. BROWN: A. I would define it the 
Other way around. Price is on the bottom. The xX 
variable on the horizontal; the Y variable is a result 
of the input which is the vertical axis. 

Q. Which means you would have a curve 
like that, right? A curve going the other way 
typically? 

A. No, your curve is correct. Megawatts 
on the left side; some commodity on the bottom. 

Q. Beside the price. Of course. Of 
course. All right. 

THE CHAIRMAN: Is that the way you have 
Tt? 

MR. SHEPHERD: No, it isn't. 

THE CHAIRMAN: You have got it the other 
way around. 

MR. SHEPHERD: Before the end of the day 
that's the way I will have it. 

Q. So a simple supply curve, is it fair 
to say, that as you reach a minimum threshold you start 


to get supply of a commodity, let's say price, right? 
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You have to reach a minimum threshold before you get 
much of anything? It tends to go up rapidly and then 
price becomes less and less of a factor in the supply 
of the commodity; is that fair? 

MR. BROWN: A. In the far extremes, 
that's true. 

Q. Okay. I would like you to look at 
the next one which is actually the point. Is it not 
fair to say that in things like electrical generation 
your supply curve is controlled by several thresholds; 
that is, several points at which the supply will go up 
rapidly as you reach a certain price level? Is that 
true? 

A. I don't know if I can answer that. 

Q. Because...why? 

A. Well, I have provided a supply curve 
in the 1990 NUG plan, Exhibit 83, and it doesn't show 
those properties. 

Q. Can you show us that supply curve? 

A. Graph A3.13 on page 49, Exhibit 83. 

Ow) ASelanenAlLlenight. »Of course, cthis 
is based on your incorrect spreadsheets, isn't it? I 
mean, I thought we were just throwing these graphs out 
because the spreadsheets were wrong. 


A. My mistake on the exhibit number. 
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Exhibit 143. 

O. © dont nave’ it, @ but’ == 

A. If we are talking generalities, then 
the one in the NUG plan is sufficient. 

Q. So you don't think that a supply 
curve will generally have multiple thresholds and that 
sort of thing? 

A. I haven't done the analysis to 
support that. 

Q. You don't know? 


MR. B. CAMPBELL: That is not what he 


said. 

MS. PATTERSON: Sorry, which page? 

MR. SHEPHERD: Sorry? 

MS. PATTERSON: Which page are we looking 
at? 143? 


MR. BROWN: Exhibit 143, graph A3.13, the 
very last page. It's titled, "Cogeneration Potential, 
Megawatts Versus Purchase Rate". 

MR. SHEPHERD: Q. So my question was: 

Do you think it's generally true in the case of 
generation, electrical generation, that there are 
multiple threshold levels and therefore that the curve 
is irregular, something like this? 


MR. BROWN: A. I don't have any support 
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For ‘that. 

Q. Okay. Let me come at this a 
different way. Let's just take small hydro. We don't 
need the supply curve anymore. In retrospect it may 
not have been the greatest idea anyway. 

Let's just take small hydro for a second. 
Is it fair to say that below a certain price you are 
going to get very little small hydro because the 


technology simply can't be done at that price; is that 


fair? 

A. Small hydro is very site specific. 

"Q. Okay. 

A. There is no one number. 

Q. Do you think there is a minimum 
threshold? 

A. For a particular site that's true. 

Q. No, in general. 

A. I don't know of one. 

DR. CONNELL: Threshold? You mean power 
threshold? 


MR. SHEPHERD: Q. For example, if the 
price was a tenth of a cent a kilowatthour do you think 
you could at any site in the province of Ontario 
produce small hydro? 


MR. BROWN: A. No. 
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Q. One cent? 

A. I don't have the information to go 
further in this scenario. On a particular site basis 
there will be a particular price where that site starts 
to become economic. 

Q. And there is no way of generalizing 
what sites normally will cost? 

A. They're all different. 

Q. Is it fair to say that you have a 
grouping of a large number of sites in the province of 
Ontario for which the capital cost would be sort of 
$2,000 per installed kilowatt plus or minus 10 per 
cent? Is that a reasonable statement? 

A. That's an industry number, yes. 

Q. No, I am asking whether you agree 
that that is a reasonable number -- reasonable 
statement to make. 

A. That is a general number for small 
hydro. 

Q. Okay. Is it also fair to say that 
there is another group of sites which because of 
environmental or transmission considerations would be 
developed if the capital costs that you could afford to 
spend were $3,500 a kilowatt plus or minus 10 per cent? 


Ae et am sure there is. 
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Q. And what I am asking is: Are those 
sort of lumps of sites with fewer sites in the middle 
between those two ranges? 

A. I don't agree with -- every site is 
different, and there is no one group with a space in 
the middle. 

You could probably rank all the sites in 
the province and have a number for it, and I don't 
expect there would be a grouping here and a grouping 
there. 

Q. You think it would be sort of a 
straight line or a normal curve? 

A. Well, even the 2,000 is just an 
average. There is plus or minus on both sides of that. 

Q. Okay. Is it fair to say that -- 
let's just talk about price increases for independent 
power for a second. It is a subject close to my heart. 

| Is it fair to say that certain price 
increases, let's say from 4.2 cents to 4.7 cents - and 
don't get married to the numbers; it's just an 
example - certain price increases may not have a 
Significant effect on how much more small hydro you can 
achieve, whereas other price increases, for example 4.7 
to 5.2, might have a very significant effect? 


Is that something that happens in the 
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marketplace? 

A. You have to look at all the other 
factors why projects are not proceeding at those 
prices. | 
{10:25 a.m. ] 

Q. Is that a yes or a no? 

A. I can't answer your question. 

Q. Maybe we will come back to this 
stuff. 

Aside from the one supply curve that you 
have, which I guess is now in 143, which is overall 
cogeneration potential; correct? 

A. No, that's not correct. This is 
industrial cogeneration. 

Q. This is only industrial cogeneration, 
Okay. Aside from that, can you now table your supply 
curves for each of the other technologies? 

A. We don't have one for any other 
technology. 

Q. Is it fair to say that if there were 
changes in prices to the other technologies, that your 
numbers would be different, your forecast? 

A. There would be changes, yes. 

Q. Is it fair to say that they could be 


Significant? 
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A. I think that's technology specific. 

Q. Okay. I take it you will agree that 
this Board could conceivably conclude that the price 
that should be paid for, let's say, renewables, should 
be higher or lower for that matter, depending on the 
reading of the evidence presented to them? I take it 
you will agree that they could come to that conclusion? 

A. I ae comment on that. 

Q. Let's assume that this Board did, in 
order to determine what sort of imdeoanacheinowet would 
pabecaldabie, don't they need supply curves so that 
they can plot, well, we have increased the price 10 per 
cent, what does this mean? 

A. That would be good information to 
have. 

Ov eInsEact,si¢am¥a little surprised, I 
would have thought you would need supply curves for 
your own planning, wouldn't you? 

A. I have a forecast. 

THE CHAIRMAN: I beg your pardon? 

MR. BROWN: We forecast the long-term 
potential based on present rate conditions. 

MR. SHEPHERD: Q. But you have seen 
major changes in rates over the last few years, 


shouldn't you be able to know that a change in rate 
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will have a particular result? 

MR. BROWN: A. The information that we 
have on these technologies at this time cannot support 
producing such curves. A lot of the information we 
have is based on project development information, so as 
the rates change we will get more projects. 

Q. If a supply curve would show, let's 
just hypothesize, that a supply curve would show that 
if you increased the price for NUGs just 8 per cent, 
you would get another 3,000 megawatts. Just accept the 
hypothesis for the moment. That would certainly be 
something that this Board should know; right? 

A. That's correct. 

Q. And that's certainly something that 
you should know; right? 

A. That's right. 

Q. But you don't know whether that is 
correct; do you? 

A. Our analysis today is focused on the 
major part of the plan which is cogeneration. 

Q. Okay. And if a supply curve would 
show, just quite a different example, that let's say a 
12 per cent price increase for renewables would allow 
you to get, let's say, 3,000 megawatts more renewable 


energy than you currently have projected, that's also 
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something that both you and this Board should know; 
right? 

A. There will be information in Panel 8 
that identifies the economics of some of those 
renewables. 

Q. Will they be tabling supply curves 
for renewables? 

A. I am not sure what that panel is 
going to be doing. 

Q. You don't have a supply curve for 
small hydro? 

A.45No;A 1 don'ts 

Q. Small hydro is a renewable? 

A. That's correct. 

Q. Would it be a lot of work for you to 
produce supply curves fog the various technologies in 
your NUG plan? 

A. I don't think they can be done for 
renewables. 

Q. Because? 

A. To do that would require 
site-specific information, specifically on small hydro 
of every site to determine economics. 

Q. Okay. Could you do a supply curve 


for wood waste? 
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A. At this time I can't. 

THE CHAIRMAN: I'm sorry? 

MR. BROWN: I can't at this time, no. 

MR. SHEPHERD: Q. I guess things like 
municipal solid waste and landfill gas are so limited 
by the number of sites that it is not necessary to doa 
supply curve; is that correct? | 

MR. BROWN: . There are other factors 
other than price to determine our attainable potential. 

Q. Price is not as important in those 
areas? 

A. They are more concerned with waste 
disposal than they are in the production of 
electricity. 

Q. Although I do recall you have said 
somewhere, I don't remember where, that in the case of 
municipal solid waste you have limited the sites that 
you have looked at for planning purposes to the very 
big ones because the small ones are uneconomic; true? 

A. Our assessment is based on total 
waste in the province. 

Q. Maybe I am thinking of something 
else. I thought there was somewhere here where you 
said that it was only towns of 50,000 people or more. 


A. That's correct. 
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Q. So then you could do a supply curve 
for municipal solid waste which would show as the price 
went up, smaller towns could do it; right? 

A. MSW is not really driven by price. 
It's the tipping fee which is dependent on the size. 

Q. And in fact, isn't it true that you 
don't have any information on tipping fees and make no 
assumptions on that in your analysis of MSW? 

A. It has been provided in a reference 
and it will be discussed later in Panel 8, but there is 
information that has been ae oetaeae 

Q. Well, haven't you in fact said in 
answer to an interrogatory, Ontario Hydro has no 
assumptions with respect to tipping fees? 

A. When I determined a NUG plan, it 
wasn't based on tipping fee information. 

Q. All right. But that is the bulk of 
the economics of an MSW facility? 

A. Yes. 

MR. SHEPHERD: Mr. Chairman, that might 
be an appropriate time for a break. 

DR. CONNELL: I wonder if I could ask one 
or two questions about graph A3-13 in Exhibit 143. Do 
I understand that all the data that are plotted here 


meet the avoided cost test? 
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MR. BROWN: No, no. This is the increase 
in capacity by increasing the purchase rate. 

DR. CONNELL: Yes. 

MR. BROWN: The avoided costs are the 
numbers that are provided in the spreadsheet. They are 
around 4.2 or 4.4, if you increase the purchase rate 
above those numbers. This is the supply curve for 
industrial cogeneration. 

DR. CONNELL: Right. Would it be 
possible to replot this curve normalizing on avoided 
cost? That is so the ordinate had avoided cost 
project-by-project? Say, if you showed the avoided 
cost as 100 per cent and then simply summed the 
project, obviously as you move to the right it would 
cross over that line. 

MR. BROWN: If you turn back to the 
previous graph, that would give a better reflection of 
that, and that's the site by site information based on 
rate of return. As the avoided cost increases we get 
more and more sites going from right to left. 

DR. CONNELL: I will study this. Thank 
you. I don't want to hold up the break. 

THE CHAIRMAN: All right. We will break 
for 15 minutes. 


THE REGISTRAR: This hearing will recess 
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for 15 minutes. 
~-~-Recess;) at)1i:30; a.m: 
---On resuming at 11:47 a.m. 

THE REGISTRAR: Please come to order. 
This hearing is again in session. Be seated, please 

THE CHAIRMAN: Mr. Shepherd? 

MR. SHEPHERD: Q. Just before we leave 
this topic we have been talking about, Mr. Brown, the 
term buy-back rates, am I correct that it refers to the 
price Ontario Hydro pays to independent producers for 
power? 

MR. BROWN: A. Yes, that's true. 

Q. I wonder if you could turn to 
Interrogatory 5.14.43, the revised answer. 

THE REGISTRAR: .5.2.43? 

MR. SHEPHERD: No, 5.14.43. 

‘THE REGISTRAR: That will be 321.18. 

MR. SHEPHERD: Thank you. 

---EXHIBIT NO. 321.18: Interrogatory No. 5.14.43. 

MR. SHEPHERD: Q. The question, Mr. 
Brown, says: 

Please provide a copy of all internal 

Hydro memoranda, working papers, reports, 

studies or other documents that examine 


or discuss the relationship between 
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buy-back rates and the economic potential 

for cogeneration or other types of NUGs. 

You have referred to the 1990 NUG plan. 
And then at the end of the first paragraph of your 
answer you say: 

As such the relationship between 
buy-back rates and economic potential is 
not available. 

And you go on to say: 

There are no internal reports or 
studies other than the NUG plan on this 
subject. 

Am I right to take from that that you 
have not done any disciplined studies on the 
relationship between price and NUG potential? 

MR. BROWN: A. This interrogatory is 
reference to the industrial cogeneration where we did 
do that. 

Qa leYes. 

A. In the other areas that are included 
in the plan, this interrogatory is correct, we have not 
done that in a disciplined fashion. 

Q. Have you done it in some other 
fashion? 


A. We have general thresholds of the 
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some of the technologies, starting thresholds. 

Q. Do we have those in evidence 
somewhere? 

A. Not yet. 

Q. Can you provide them? 

A. They are being provided through Panel 
8, as Mr. Campbell has already mentioned. 

THE REGISTRAR: Is that an undertaking? 

THE CHAIRMAN: No, not yet. 

MR. SHEPHERD: No, I am not sure I 
understand. 

MR. B. CAMPBELL: As I have tried to 
explain on several occasions, Mr. Chairman, that with 
respect to some of the alternative ener eae 
generation technologies, we have a package of 
information that has been put into report format and is 
now in printing, and that is going to be provided as 
soon as it's back from printing and will be witnessed 
on Panel 8 as I have said, and it covers such matters 
as both the description of the technology, its pricing 
and environmental considerations. 

MR. SHEPHERD: Q. And that: document, 
that has wind and solar and peat and biomass and things 
like that in it? 


MR. B. CAMPBELL: That's correct. 
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MR. BROWN: Yes. 

MR. SHEPHERD: Q. It doesn't have any of 
the ones that you deal with in the NUG plan? 

MR. BROWN: A. MSW is treated in both 
and wood waste is in both. 

THE CHAIRMAN: What is the last one? I'm 
sorry, I didn't hear you. 


MR. BROWN: Wood waste and municipal 


~golid waste are in both. 


MR. SHEPHERD: Q. And small hydro isn't 
in this new one coming up? 

MR. BROWN: A. That's correct. 

Q. We will see in this new report then 
an analysis of the relationship between price and 
potential; is that true? 

A. The report as I mentioned in my 
direct is addressing the economics of these 
technologies. 

Q. So maybe we better wait and see what 
it says. 

So, aside from that, you said you haven't 
done any disciplined analysis and the only analysis you 
have done is that, on the relationship between price 
and potential? 


A. Yes, and we have a general idea of 
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where some of these technologies are. 

0. Okayssistituhiaimtollsgay!-that?’the 
price you pay for power influences not only how much 
independent power you get, but the types of independent 
power that are available to you as well, the 
technologies, the fuel sources? 

A. There are a lot of key factors that 
will vary from time to time, and one particular period 
over the planning period price may be the important 
factor, at other periods it may be gas, it may be 
economics, it may be environmental. 

Price is a factor. 

Q. That wasn't my question. We already 
dealt with that question. 

My question is: Is it fair to say that 
the price you pay for power influences not only how 
much independent power you get, but the types or 
technologies or fuel sources in the independent power 
projects that are proposed to you? 

[12:00 p.m. ] 

A. Yes, because at different prices you 
get different technologies. Some are more economic at 
say 5 cents than others are and, as you increase the 


price, there may be other technologies that come into 
play. 
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Q. Subject to the fact that there are 
probably hundreds and hundreds of exceptions, and I 
accept that that's the case, is it a fair 
generalization to say that higher prices mean increases 
in more environmentally attractive NUG supply options? 

THE CHAIRMAN: I'm not sure what you mean 
by more environmentally attractive NUG supply options. 

MR. SHEPHERD: NUG supply options with 
fewer negative environmental impacts. 

THE CHAIRMAN: Well, could you be 
specific. What are you talking about? 

MR. SHEPHERD: I'm going to go through 
some examples, Mr. Chairman. 

THE CHAIRMAN: Well, I think that would 
be more helpful to the witnesses, if you do that, 28 
you were more specific. 

MR. SHEPHERD: Okay, I'll come back to 
the generalization at the end. 

Q. If you paid 50 cents a kilowatthour 
let's just say, or $1 a kilowatthour, would you agree 
that 1,000s of megawatts of solar energy might well be 
offered to you? 

MR. BROWN: A. They'd definitely be 
economic. 
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A. I guess there are other factors such 
as the engineering aspects of where you're going to put 
these, that hasn't been looked at. 

Q. So you don't know whether, if you 
paid that much, you would get solar energy at all; is 
Pha Gu 

A. There would be some, like... 

QO. Armtlotyza little? 

THE CHAIRMAN: I think this is almost a 
Panel 3 discussion that we had before. I'm having sort 
of a deja vu about this, but I may be wrong. 


MR. SHEPHERD: No, I don't understand why 


it would be Panel 3. 


THE CHAIRMAN: In Panel 3, I think you 
asked, if you raised the prices you paid you would get 
more, and that seems to be a fairly fundamental 
proposition. 

MR. SHEPHERD: Mr. Chairman, what I'm 
going after is the supply mix and the environmental 
impactEof i=— 

THE CHAIRMAN: Well, I think you should 
be more specific than you are. 

MR. SHEPHERD: Q. Is it on the whole 
generally true, Mr. Brown, that solar energy has fewer 


negative environmental impacts than, say, conventional 
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fossil generation? 

MR. BROWN: A. In terms of solar, I 
believe it has a very positive impact on environment 
compared to the production of electricity. 

I can't comment on the lifecycle -- the 
lifecycle environmental impacts of that technology. 

Orvraslt ‘could actually not be 
environmentally as good as -- 

A. I'm not familiar with the production 
of these types of equipment or their disposal. 

Q. Okay. Mr. Brown, are you familiar 
with the non-fossil fuel obligation in the United 
Kingdom; do you know what it is? 

ALS5NO;,. Io don*t’. 

Q. Mr. Vyrostko, are you familiar with 
that? 

BR. VYROSTRKO: \Ay.No, sl mtnots 

Q. Mr. Snelson, are you familiar with 
that? 

MR. SNELSON: A. Only from eutte ve 
read in the press. I don't have any expert knowledge 
DL eucr 

MR. SHEPHERD: I would like to file an 
exhibit then. Copies have been provided. 


THE REGISTRAR: That will be No. 327. 
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MR. SHEPHERD: This is copies of two 
articles from Independent Power Report. 

—= ike eee NO. O27 s Copies of two articles from 
Independent Power Report. 

MR. SHEPHERD: Q. Mr. Vyrostko, you read 
this journal; don't you? 

MR. VYROSTKO: "A. Yes, I do. 

Q. You're a subscriber of that; right? 

A. Either myself or some of the staff 
are, yes. 

Q. Okay. So, I guess I can take it 
you've seen these articles before? 

MR. B. CAMPBELL: Well -- 

MR. VYROSTKO: To suggest that having 
been a subscriber to a magazine and that I would 
necessarily either see or even, in fact, remember this 
article, I can't say that. 

MR. SHEPHERD: Q. Okay, fair enough. 

Can you describe what Independent Power Report is, what 
that journal is? 


MR. VYROSTKO: A. The general context of 


the article -- or of the magazine is that it tries to 


talk about the developments that are occurring in 
different areas of the globe really with respect to 


independent power and some of the developments in 
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different areas. 

Q. It's not like MacLeans or something 
like that, right, it's a much more technical journal 
than that; is that fair to say? 

A. I would say it's a more technical 
journal, that's right. 

Q. Is it fair to say that it's a source 
of information on independent power around the world 
that many people, including your division, rely on 
heavily? 

A. I can't say that. 

Q. No? 

A. It is a source of information for a 
lot of people, I can't answer if people rely one 
heavily because it's strictly a publication. 

Q. All right. I'm just reading these 
two articles and it might be worthwhile just -- maybe I 
could wait a minute and let everybody read then, 

Chey (re not=thac long. 

Mr. Snelson, just maybe as a preliminary 
question. From what you know of the non-fossil fuel 
obligation, is it fair to say that is a statutory 
requirement in the United Kingdom that utilities must 
purchase a certain amount of non-fossil generation; 


that is, not including nuclear as well by the way, at 
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prices well above avoided cost? 


12443 


Is that a fair description from what you 


know of it? 


MR. SNELSON: A. I know it's an 


obligation to buy certain types of technology by those 


generators. My knowledge of it is from articles such 


as this one, and on the second page of your exhibit it 


_ says: 


"National Wind said...", sorry. 


"Currently the NNFO requires U.K. 
electric utilities to buy a certain 
amount of power from renewable sources, 
even if the cost is above market rates 


for power generated with fossil fuels." 


And that's my general understanding and I 


know nothing much more than that. 


Q. Okay. This is not something that 


from a pricing point of view for NUGS you've 


investigated, whether you should have some sort of 


special additional payment of this sort of magnitude 


for renewables; is that right? 


MR. VYROSTKO: A. I think the one 


element that we have instituted to try to reflect some 


of the value of renewables is the 10 per cent 


preference adder that we have for projects with 
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renewable fuels. 

Q. Yes, okay. I guess what I'm after 
is, for example, when you designed the preference 
premium, did you investigate what other people were 
doing to deal with preferring renewables? 

A. No, we didn't. 

Q. Okay. I'm just sort of using this 
article as a jumping off point here. It Says in the 
first article, the one that says National Power 
Southwestern Take Equity Roles, et cetera. 

About halfway down it says: 

"SWEB...", which is actually SWEP I 
think, Southwestern Electricity PLC, 
"..»ehas agreed to buy the power for 

about 14.5 cents per kilowatthour in 1992 

plus inflation until 1998 when the 

non-fossil fuel obligation is scheduled 
to expire." 

And it says after that it's about 4.8 
cents. Fourteen-and-a-half cents -- this is a U.S. 
publication; right? 

A. Yes. 

Q. So 14-1/2 cents U.S. would be about 
16.7 cents Canadian, in that range? 


A. (Shrugging) 
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Q. If you paid 16.7 cents per 
kilowatthour, is it fair to estimate that you would get 
a large amount of wind energy in the Province of 
Ontario offered to you? 

MR. BROWN: A. At those prices there is 
potential for wind in Ontario, the number I'm not sure, 
and I don't know when you make reference to large what 
you're referring to? 

Q. Can you give us an order of 
magnitude; are we talking 10, 100, 1,000 megawatts, 
10,000 megawatts, I mean? 

A. All I can remember is the Can WEA 
report being mentioned earlier. They were talking in 
the order of 7 cents and they expected to get 30 
megawatts of wind in Ontario. 

Ontario is nonplus with the seas around 
it to get a lot of wind. 


Q. So we should think in terms of orders 


- of magnitude of small amounts even at high prices; is 


that fair? 

A. Compared to the rest of the 
generation in the province, yes. 

Q. And, again, is it fair to state as a 
generalization that wind energy has fewer negative 


environmental impacts than conventional fossil, or 
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combined cycle, or something like that? 

A. I think it will be discussed in Panel 
8. As I mentioned, the economics and environmental 
considerations are dealt with in the exhibit that will 
be filed later and in that panel. 

Q. So you don't know whether that 
generalization is correct? 

A. Well, I know they're not combustion. 

Q. If you paid 8 cents a kilowatthour, 
is it fair to say that your small hydro number would go 
up dramatically from the 170 megawatts you currently 
have in achievable potential? 

A. I can't comment how much it will go 
up. It will definitely show increase. 

Q. You have no idea whether it will be a 
large increase or a small increase? 

A. We're still wrestling with the 
environmental impacts on small hydro at this time. 

Q. Can you comment -- do you know 
whether, in general, run-of-the-river small hydro has 
fewer negative environmental impacts than fossil fuel 
generation? 

DR. CONNELL: That's excluding Ancaster? 

MR. SHEPHERD: There's always ones you 


wouldn't want to develop, but... 
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MR. BROWN: I can't place my hand on it. 
There is an interrogatory that addressed that question, 
the number escapes me right now, 

MR. SHEPHERD: Q. The number? 

MR. BROWN: A. The number of the 
interrogatory. 

Q. Oh yes, okay. 

A. That was a question. 

Q. Okay. Do you know what the answer 
is? 

A. No, I don't. 

Q. So you don't know whether small hydro 
is better than conventional fossil environmentally? 

A. These things are very site specific. 

Q. Now, back to the generalization. 
After the don't knows, I don't know whether you would 
be able to answer this, but let's ask. 
[i2=15 p.m. | 

If you ramped up the price ona 
technology-specific basis, this much for this 
technology, et cetera, or just ramped up the price 
generally to an amount high enough to encompass these 
renewable technologies, is it fair to say that your 
supply mix would change to more renewables and less 


non-renewables? 
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A. If the price was limited to those 
technologies, that's correct. 

Q. Well, if the price was not limited. 
Let's say you offered everybody 10 cents a 
kilowatthour. You would have a lot of power offered to 
you, wouldn't you? 

A. Then the system integration would be 
a major, major factor that would be incorporated. 

Q. Well, in practical terms, then -- Mr. 
Snelson, maybe this is for you. In practical terms if 
you were paying 10 cents a kilowatthour you couldn't 
take all the power that would be offered to you, could 
you. 

MR. SNELSON: A. It is probable that 
there would be more power offered than we need, yes. 

Q. You would have to have some sort of 
decision rule as to which ones you take, wouldn't you. 

A. That is correct. 

Q. And one decision rule is the one you 
use now, which is economic; correct? 

A. Economic is a significant part of our 
decision-making in this respect. 

Q. Okay. But, Mr. Vyrostko, from your 
perspective in NUG Division, if you were offered, let's 


say 15,000 megawatts and Mr. Snelson said, sorry, you 
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can only take 4,000 megawatts, one way you could decide 
which ones to take would be the ones with the best 
environmental impacts; is that correct? 

MR. VYROSTKO: A. That may be one way. 
Another way would to be to go after the ones that 
provide the lowest price. 

Q. Exactly. 

MR. SNELSON: A. There is an element in 
our direct evidence that we have given here of the sort 
of factor you are talking about in that in the 1990s we 
predict that we can get enough generation from 
preferred non-utility generation technologies - 
cogeneration, small hydro, waste fuels - that we 
believe have desirable social and environmental 
characteristics that we don't need to take on more 
major supply from Ontario Hydro generation or from 
non-utility generation in the 1990s. 

Q. Although your plan would then still 
have major supply in it? It still has major supply in 
it now. It just is after the year 2000? 

A. That is correct. 

Q. And aside from the preference premium 
you don't actually offer to pay more for environmental 
benefits, do you? 


A. Aside from the preference premium and 
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the elements of avoidance of acid gas control costs 
that are already built into the avoided cost, those are 
the economic factors that account for environmental and 
social considerations in our methodology. 

Q. Mr. Vyrostko, are you familiar with 
the methods used in other jurisdictions for PoLCIMngEEor 
Noheue aes generation? 

MR. VYROSTKO: A. I am familiar with 
what some of the other jurisdictions use for pricing, 
yes. 

QO. Is it true, Mr. Vyrostko, that 
non-utility generation prices in many jurisdictions 
include significant adjustments for environmental 
impact? 

A. I think the adjustments for 
environmental impact apply to any supply option, 
whether it's non-utility generation or the utility 
gatwed 

Q. Well, exactly. So, if the utility 
wants to build a solar project they will also treat 
that as having environmental impacts which have a 
value? 

A. For those that have decided to 
include a value for that, yes. 


Q. And that's quite common in other 
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jurisdictions, isn't it? 

A. I don't believe it is very common. 

Q. Okay. I am going to go on then to 
your analysis of the potential for cogeneration. 

I was actually going to use an overhead 
that summarized all your numbers as we best understood 
them, but I think in light of the fact that that 
overhead has not been copied and it's got fairly 
complicated numbers on it I am going to see how far we 
get by one o'clock and then we will copy it and after 
lunch we will put it up. We will still be on 
cogeneration I think then. 

Of course, one of the things we all had 
problems with on Tuesday was trying to figure out 
what's cogeneration and what isn't. 

Is it fair to say that at present the 
definition you are using for cogeneration is: Any 
project in which the generation technology is thermal, 
such as natural gas, and any amount of the potential 
energy produced is used for something other than 
electricity? Is that a correct definition as you are 
currently using it? | 

MR. BROWN: A. In our plan we do assume 
it's natural gas, although we recognize it could be 


waste fuel. 
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Q. But that's not what I am after. I 
said, the generation technology is thermal, all right - 
whether it is waste fuel or natural gas, I don't care - 
the generation technology is thermal, and any amount of 
the potential energy produced is used for something 
other than electricity. The emphasis there is on "any 
amount". That's the current definition you are working 
to, Asn’ tice? 

A. Yes, high-efficiency cogeneration. 

Q...-°No7* no; no. > That's ‘not’ what I ‘said. 

"Any amount." So you could have -- for 
example, you could have a specific project in which 99 
per cent of the energy produced went to electricity and 
1 per cent went to heat, say. And in the definition 
you are currently using, isn't it correct that that's 
cogeneration? 

A. In the calculation of the technical 
potential and where such projects ae proposed, that is 
true. 

Q. Okay. 

THE CHAIRMAN: Sorry, I don't follow. Is 
it right that if there is even a 1 per cent use other 
than electricity generation it would come under the NUG 
definition? 


MR. BROWN: If the project has been 
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accepted by Ontario Hydro we include it in our 
cogeneration numbers even if it is only 1 per cent 
thermal load. 

THE CHAIRMAN: But you will accept 
something that is as low as 1 per cent in that? 

MR. BROWN: Yes. 

MR. SHEPHERD: Q. Just for convenience, 
are you familiar with the term PURPA machine? 

MR. BROWN: A. I have heard the term in 
literature. 

Q:°) ‘That'sia term, isn't it, that 
describes a cogeneration project that isn't real 
cogeneration; it's just a nominal amount of 
cogeneration to qualify for certain legal rules? Isn't 
that right? 

A. It's a qualification process. 

Q. But PURPA machine means that sort of 
99 per cent/l per cent type of cogeneration plan; 
right? | 

A. I don't know that. 

Q. I just want to use the terminology 
because it's easier to refer to that type of plan as a 
PURPA machine. Can we do that? 

A. Well, that's what they use in the 


United States. We are more familiar with what we use 
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in Ontario .« ; 

THE CHAIRMAN: That is named after a 
piece of United States legislation; is that right? 

MR. SHEPHERD: It is named after the 
Public Utilities Regulatory Policies Act, which 
required you to have thermal load to be a qualifying 
facility and an fontitiataiée didn't require you to have 
thermal matching. So people would heat their coffee 
with a little bit of heat and then provide electricity. 
Since changed, by the way. 

Q. Let's not call them PURPA machines, 
if we can. I mean, we will call them something else 
when we get to it. 

Is it fair to say that this sort of 99 
per cent/l per cent type of facility, that they are not 
cogeneration in the truest sense of the word? You 
don't consider them -- as an engineer, you don't really 
consider them cogeneration, do you? 

MR. BROWN: A. No, they're very similar 
to a major supply NUG. 

Q. kau Is there any way of 
distinguishing between what you should call 
cogeneration and what is sort of fake cogeneration, 
doesn't really count? 


A. Up until now we have used a sliding 
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scale preference premium to decide that. In our direct 


evidence we mentioned that we were working on a new way 


to define cogeneration. 

Q. Okay. The sliding scale that you 
have used to date is based on heat rate; right? 

A. That is correct. 

Q. And it says, if I can paraphrase it, 
if your heat rate is better than 6,000 Btus per 
kilowatthour, then you are real cogen and you get a 
full 10 per cent adder. If it is worse than 10,000 
Btus per kilowatthour, then you are definitely not 
cogen and you get no adder, and in between you are 
somewhere in the middle and you get some of the adder; 
is that right? 

A. That's right. 

Q. But now that you have developed -- 

THE CHAIRMAN: And is that your current 
policy? Is that your current -- as of today? I 
recognize it is under consideration. 

MR. VYROSTKO: That's correct. 

THE CHAIRMAN: My technology ignorance 
will probably betray itself, but is it not possible 
that you could have something that doesn't get the 
preferred premium but still qualifies for a NUG; is 


that right? 
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In other words, the premium goes down to 
zero but you still qualify as a NUG? Why? Because it 
is producing some other product other than electricity? 

MR. VYROSTKO: Typically, again based on 
the efficiency, the higher the number the less 
efficient it is, so the 10,000 Btu per kilowatthour 
resembles a typical utility plant, a typical coal-fired 
plant. 

So as long as you were more efficient 
than a traditional -- and in most cases it would be the 
Older plant. If you are more efficient than an older 
utility plant, then su can get some of this 
preference, and obviously that could be any NUG 
project. 

I can't think of any non-utility 
generation project that would come in with an 
efficiency higher than, which is worse than, one of our 
existing facilities. 

THE CHAIRMAN: I am still not quite sure 
I understand. 

Is there a possibility that some 
developer could get a NUG project that isn't a major 
Supply NUG that is producing some product other than 
electricity but still doesn't get a 10 per cent 


premium? 
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MR. VYROSTKO: Yes. 

THE CHAIRMAN: So there is a third kind 
of NUG. I go back to what I talked about the other 
day. There is a third kind of NUG. There may not be 
one in existence now, but there is a possibility, at 
least, of a third kind NUG? 

MR. VYROSTKO: Yes, there is. 

THE CHAIRMAN: But you can't think of any 
specific example of one right now, as I understand it? 

‘MR. VYROSTKO: Well, again, I guess at 
this stage when we are -- if we look at the existing 
rules that we have got with the sliding scale, then in 
fact anywhere along the sliding scale you are a NUG and 
you could get any portion of the preference. In fact, 
you can get zero or you can get the full 10 per cent. 

I think what we are looking at now is as 
we move towards this new definition is whether in fact 
there is a simple choice that says: If you qualify, 
you are a NUG; if you don't qualify, you are not a NUG 
and then you are a major supply. 

THE CHAIRMAN: I am sorry, even though 
you may be producing some product other than 
electricity? 

MR. VYROSTKO: Exactly. Yes. 


MR. SHEPHERD: Q. Just let me clarify 
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one thing. You said if you qualify, you are a NUG; if 
you don't qualify, you are not a NUG. But didn't we 
hear you say yesterday that major supply NUGs are still 
NUGs? 

MR. VYROSTKO: A. Yes, and I said that. 
You either are a NUG or you are not a NUG: then you are 
a major supply NUG. 

Q. The major supply NUGs are still NUGs? 

A. Yes, they are. I meant to say you 
are either a preferred NUG or not a preferred NUG. The 
not preferred NUG disappears, and then you have got the 
major supply NUG. 

Q. I understand. All right. The sort 
of test you are looking at to decide what's 
cogeneration and what isn't, you are looking at heat 
rates and things like that, efficiency right? 

MR. BROWN: A. Yes. Some definition of 
what high efficiency is. 

Q. But as of right now when we are 
looking at your forecast and we see numbers in there 
for cogeneration, those numbers for cogeneration 
include cogenerators that have a very small amount of 
thermal load, don't they? 

A. There is a portion in the technical 


potential, yes, that is correct, where projects are 
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accepted by Ontario Hydro. 

Q. And then that's also in the 
achievable potential; right? 

A. If we estimate those are going to 
move forward, yes. 

Q. But that's not going to happen in the 
future now? Now, unless -- let's just use for 
argument's -- let's say it has to be thermally matched. 
I realize it won't be that tough a rule, but let's say 
that was the rule. 

If it's not thermally matched it just 
won't be in your cogeneration numbers; right? 
bs SO ea. 

A. My technical potential will be 
reduced. 

Q. Well, no. Let me -- 

A. I am removing a portion where a 
generator is oversized. 

Q. You have a project come in, your 
thermally-matched number would be 100 megawatts of 
electricity, the proposal is for 350 megawatts, do I 
understand you to be saying that in your technical and 
your achievable potential you will have 100 megawatts, 
that portion would be cogen, and the other 350 will be 


in major supply NUGs? 
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A. The 1990 NUG plan, if the proposal of 
350 megawatts was accepted and under negotiation I 
would put 350 megawatts, not 100 in the technical 
potential. 

Q. And in the achievable potential? 

A. Yes. 

Q. But now I am asking under this new 
approach that you have decided on for major supply 
NUGs, you aremsplitting it up righte 

A. Yes, future proposals. There is 
already that are in the system. 

Q. Okay, but a future proposal, you will 
now only include in cogeneration the thermally-matched 
cogeneration portion? 

A. Yes. 

Q. Do you have a breakdown of your 
Current achievable potential between what we might 
characterize as real cogeneration and the sort of other 
type of cogeneration; is that something you can 
provide? 

A. In the 1990 NUG plan? 

Q. Well, no, in your current achievable 
number. 

A. From the 1990 NUG plan? 


Q. No, you have a new number, don't you? 
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AX, 437005 

Q. Yes. And that's your achievable; 
right? And it includes some cogeneration? 

A. Yes. 

Q. And in that cogeneration you have got 
some projects that are not thermally matched? 

A. There was the 650 that was referenced 
before. 

Q. Okay. And that 650, that's just the 
component of the projects that you have in front of you 
that is in excess of thermal matching? 

A. That's correct. 

Q. Okay. That 650 is all in-service and 
committed; right? 

A. No. 

Q. Maybe I just misunderstood on 
Tuesday. I will go back and look at the transcript. 

DR. CONNELL: Have we had a definition of 
thermal matching in the evidence? If not, would you 
mind repeating it? 

MR. SHEPHERD: We haven't, Dr. Connell, 
and I changed the order of my questions and it is on 
the next page, but maybe we can get to it now. 

THE CHAIRMAN: Perhaps we should have it 


now. Could one member of the panel give what they 
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understand thermal matching to be. 

MR. BROWN: It's essentially a machine 
that doesn't require a condenser, either air or water 
condenser. All the waste heat, other than that which 
goes up the chimney, is used for process. The 
efficiency would be in the order of 80 per cent, or in 
terms of heat rate, it would be around 5,000 Btu's per 
kilowatthour. 

THE CHAIRMAN: Eighty per cent 
efficiency, is that what you are saying? 

MR. BROWN: Yes. 

THE CHAIRMAN: By the way, you use the 
word "high efficiency" all the time when you are 
talking about this particular cogeneration. Has that 
got any other significance other than the -- what 
Significance does it have? 

MR.. BROWN: It is just that we are 
getting proposals today, because of the low natural gas 
prices, that are not high-efficiency cogeneration. 

THE CHAIRMAN: What do you mean by "high 
efficiency"? 

MR. BROWN: All the waste heat is being 
used for process. 

THE CHAIRMAN: So that's the same as 


thermal matching? 
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MR. BROWN: It's thermal matching, yes. 

THE CHAIRMAN: You just said 650 and I am 
looking at your overheard No. 18, what is the 650 you 
are talking about? 

MR. BROWN: 650 is included in the 1,800 
and in the 340, the industrial sector and the gas 
compressor station sector. 

THE CHAIRMAN: I had down that you took 
550 out of that 250 which would make 800; is that 
right? 

MR. SHEPHERD: That's what I had, too, 
Mr. Chairman. 

THE CHAIRMAN: 550 out of the 800 and 250 
out of the 250. 

MR. SHEPHERD: 240, actually. 

THE CHAIRMAN: Anyway, that is a quibble. 

Why didn't you include the 250 of the 
major supply NUG in that 650, because isn't it a 
cogeneration, technically a cogeneration project? 

MR. BROWN: No, there is no cogeneration. 

THE CHAIRMAN: No cogeneration at all? 

MR. BROWN: No. 

MR. SNELSON: Mr. Chairman, my notes 
indicated that the 550 and the 240 were relative to 


Figure 19 in that exhibit, and not Figure 18. 
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THE CHAIRMAN: I think you are right. 
You are right. So it comes under the 2,650 and 365. 

MR. SNELSON: That was what I had. 

THE CHAIRMAN: All right. My question 
eae was about why there wasn't the 350 included. 

MR. SHEPHERD: Q. Now, you have said 
that that 650 is not proposals currently before you; is 
that right? 

MR. BROWN: A. No, those are proposals 
that have accepted Ontario Hydro's rate offer. 

Q. So, they are not technically 
committed yet, but you have a deal? Not included in 
your committed list because you haven't signed a 
contract yet; right? 

A... That 'sgrightr 


Q. But they are the next step in front 


of that, the financial terms have been agreed? 


A. Well, the rate as one part of that 
has been agreed to. 

Q. Okay. And that 650 out of a total of 
how much of in-service committed and rate deal, if you 
like, cogeneration? 

A. There is 731 in-service and 
committed. This is in addition to that. 


Q. Okay. So, then we are talking 
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about -- and 650 is only the excess over thermal 
mer enigiGe right? 

A. Yes. The NUG plan did forecast that 
cogeneration would proceed. So, there is a forecast 
over that period and this is above that. 

Q. So then that is a very substantial 
increase over thermal matching; isn't it? 

A. The proposals are about five times 
what I estimated them to be. 

DR. CONNELL: Excuse me, what does over 
thermal matching mean? Does that mean not thermally 
matched? 

MR. SHEPHERD: Yes, not thermally 
Matched. Moving farther and farther away from thermal 
matching towards low efficiency. 


DR. CONNELL: More than 5,000 or more 


than 6,000? 


MR. BROWN: These are more likely 
combined cycle plant in the order of 8,000. 

MR. SHEPHERD: Q. So I had understood 
your evidence on Tuesday, and I guess obviously I 
misunderstood it, I had understood it to say that you 
had 1,000 megawatts of proposals more than you expected 
of which 650 were cogeneration and 350 were major 


supply NUGs. But as I understand what you are saying 
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now, the whole 1,000 is in essence, major supply NUGs, 
right, because the 650 has nothing to do with thermal 
load at all. It's strict eFectriecirtysrsn’ tre? 

MR. BROWN: A. -That's true. 

Q. And so is the 350 that's already on 
that list? 

A. Yes. 

Q. So this whole 1,000 megawatts is 
Simply combined cycle fossil, no heat load? 

few Nat "Ss COLrrect. 

Q. I take it it's because you got this 
1,000 megawatts that you said, well, we better stop 
doing this because this is becoming a lot of 
conventional fossil, more than we want; is that Briones 
We better start to look at it differently; is that 
fair? 

MR. SNELSON: A. I think we were 
beginning to recognize that we had sufficient capacity 
from preferred options to meet our 1990's need, and 
that if we took on more of this type of option, then we 
would have to cut back somewhere on else on things that 
we did not wish to cut back on, such as the thermally 
matched cogeneration and the small Hydro and so on. 

Q. Is it fair to say that the 


environmental benefits of low-efficiency cogeneration 
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projects, 8,000 heat rate and things like that, are not 
as much as high-efficiency cogeneration projects, real 
cogeneration? 

A. Our reason for referring the 
high-efficiency cogeneration is because we think that 
it's resource use and environmental characteristics, 


social characteristics, make it preferred. And as you 


move away from that and become closer to a major supply 


option, then a combined cycle plant built by a 
non-utility generator is the same as a combined cycle 
plant built by Ontario Hydro, in essence. 

Q. So, it has advantages over, say, a 
coal plant perhaps, but it doesn't have any advantage 
over -- it has a disadvantage as compared to real 
cogeneration; right? 

A. It doesn't have much of an 
improvement compared to the high-efficiency cogen, and 
when you come to the gas-fired plant versus the 
coal-fired plant, then they have different impacts, and 
there are some that go one way and some that go the 
other. 

Q. Is it fair to say that the best 
reference point to use, if you had to use a 
generalization for the environmental impact of gas 


combustion is heat rate? 
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A. Heat rate is certainly a very good 
indicator of the use of fuel, and whether that's also 
an indicator of environmental impact depends on how 
that fuel is burned. 

Q. All other things being equal, as the 
heat rate goes down, the environmental impacts are 
less; right? 

A. Presuming the fuel is burned in as 
efficient a way and with the same degree of 
environmental control, then the less fuel you burn then 
the less carbon dioxide and so on. 

Q. And that's what heat rate controls; 
right? 

A. Yes. 

THE CHAIRMAN: I hate to back up again, 
but do I understand the evidence now is Pyat the entire 
1,000 additional megawatts, none of it is cogeneration; 
is that right? 

MR. BROWN: There is an element of 
cogeneration. In the president's speech we mentioned 
1,200 megawatts of the NUG proposals, and what we are 
Saying is that 1,000 megawatts is not cogeneration. 

THE CHAIRMAN: So, the 650 and the 350, 
which go to make up the extra 1,000, none of that is 


cogeneration? 
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MR. BROWN: It's not cogeneration but the 
650 is included in cogeneration facilities. So you 
really have projects, a cogenerator and a major supply 
NUG as one plant. It was trying to separate the two 
out. 

THE CHAIRMAN: That's what I am trying to 
follow. Why is the 650 listed under cogeneration when 
it in fact is not cogeneration? 

MR. SHEPHERD: Can I help, Mr. Chairman. 

THE CHAIRMAN: No, I think I would like 
Mr. Brown to answer because he is the one that I have 
to get it from; 

MR. BROWN: In the pure sense of the word 
they are cogeneration because there is steam being used 
for process; it is just a very small part. The 
efficiency is very low. 

THE CHAIRMAN: It could be called 
technical cogeneration, is that what you are really 
saying? 

MR. BROWN: It is included in the 
technical cogeneration. 

THE CHAIRMAN: But not substantial 
cogeneration? 

MR. BROWN: No, it's not the high 


efficiency. 
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DR. CONNELL: I wonder if it would help 
to recast your page 18 then, with a little bit of 
sorting out of the cogeneration class, to subdivide the 
1,800 and presumably some part of the 340, too, which 
are not high efficiency. 

2: 454p. ma 

MR. BROWN: Included in the 1,800s that's 
called technical potential -- or, sorry, attainable 
potential on page 18, in the industrial cogeneration 
there is 410 megawatts that we would call major supply. 

In the compressor gas station, there are 
240 megawatts that we will call major supply and, 
obviously, the major supply NUG, 350s eal ao0e 

MS. PATTERSON: So what happens to the 
other 140 between the 550 and the 410 that comes out of 
your 1,800? 

MR. BROWN: That is already in the 1990 
NUG plan. 

THE CHAIRMAN: They're just having a 
conference over there. 

MR. BROWN: Sorry. To get from 1,250 to 
the 1,850. 

THE CHAIRMAN: I'm sorry. 

MR. BROWN: I'm sorry, from 1,250 to 


1,800, the majority of that, the 410, is major supply. 
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The difference would be additional that would be 
included in the next forecast. 

THE CHAIRMAN: I'm sorry, the additional 
would be what, I'm didn't hear you. 

MR. BROWN: The additional would be new 
proposals that have gone ahead, and those would be 
high-efficiency cogeneration. 

MS. PATTERSON: So is the 410 one 
facility? 

MR. BROWN: It's several facilities. 

MS. PATTERSON: Several. 

MR. SHEPHERD: Q. Mr. Brown, I think you 
may have succeeded in confusing me too, so I'm going to 
ask you, if we take the 1,250 to the 1,800, that 
difference is 550; correct? 

And that 550 is projects, several 
projects, each of which has an element which is 
thermally matched cogeneration and an element which is 
just electrical add-on overcapacity? 

A. (nodding affirmatively) 

Q. And do I understand you to be saying 
that the portion of that 550, which is the aggregate of 
all those electrical add-ons is 410? 

A. That's the major supply part, yes. 


Q. Okay. And similarly, where you go 
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from the 100 to the 340, the 100 is a matching of 
electrical and non-electrical loads; right? 

A. (nodaine affirmatively) 

Q. But the proposals you got were all 
overcapacity, or many of them were overcapacity for the 
non-electrical load? 

A. That's correct. 

OceSo, jowre Saying that there's still 
100 in that 340 which is the matched portion, but 
you've now got another 240 which is really major 
supply? 

A. Yes. 

Q. And as I understand what you were 
Saying earlier, you're now going to Start treating 
these major supply amounts separately? 

A. They will not be in the next plan, 
the forecasts of them. 

Q. Does that mean that 650 is going to 
come out-- 

A. No, no, it's still included. 

Q. --or just the new ones? 

A. Once they're signed up we put them 
in, but when I did a forecast I would be looking for 
the efficient ones in the future. 


Q. Okay. Are you going to be reporting 
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this in such a way that the overcapacity, if you like, 
the additional electric in cogeneration projects is 
listed under major supply NUG; is that what you're 
telling us, or is it still going to be listed under 
cogen? 

A. It will go in the cogen section just 
likes it's shown here. 

Q. Okay. The original 1,250 you had, 


that also included some major supply NUGS too; didn't 


7 may 
A. In the technical potential it did. 
Q. Not in the achievable potential? 
A. None of these were forecast to be 
achievable. 


Q. .SO you didn't have any projects at 
that time that were less than high-efficiency projects 
that you were expecting to achieve? 

A. Yes. 

Q.. You did, or yes, I'm right? 

A. No, the forecast only had a high 
efficiency. 

Of 3S0 if it wasn't high efficiency you 
assumed it wasn't achievable? 

A. That's right. 


THE CHAIRMAN: Well then, one of the 
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reasons in addition to the change in gas prices for 
getting this 1,000 extra is that you're prepared to put 
non-preferred NUGS into this particular mix, where 
before you weren't; is that right? 

MR. VYROSTKO: Originally, in both the 
‘89 and the 1990 NUG plan we, in fact, recognized that 
there may be projects submitted as non-preferred or the 
low-efficiency cogenerators, but we never thought that 
they would be economic. 

So we would accept them as a proposal and 
we would, in fact, continue to negotiate them and if 
they, in fact, became economic they would. 

As it turned out, a number of these, 
because of the changing gas prices, became economic. 

DR. CONNELL: I have one further question 
about the compressor stations. If I understand the 
numbers then, 100 megawatts would actually be driving 
turbines with compressed gas and the other 240 would 
represent combustion at those sites; is that correct? 

MR. BROWN: There will be combustion 
turbines used exclusively for electricity.’ “That “would 
be in the additional 240, that wouldn't be required 
normally. 

DR. CONNELL: Oh yes, I see. Yes, it's 


the other type I was thinking of. 
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MR. SHEPHERD: Q. Just out of curiosity, 
is it actually separate turbines or is it bigger 
turbines using the compressed gas and other natural gas 
together? 

MR. BROWN: A. The design typically is a 
combustion turbine to drive the compressor on one side 
and other gas turbines as well Sete electricity. 
The waste heat from all of those turbines goes into a 
heat recovery boiler and used for steam. 

Q. So the economy of scale is that the 
heat recovery boiler services both? 

A. Yes. 

Q. In the 1990 NUG plan, you say that 
the technical potential for cogeneration in total is 
14,382 megawatts; is that correct? 

Ae 145382. 

Q. Okay. And then I was looking - and I 
just want to clear this up because I want to make sure 
that my overhead is right this afternoon - I was 
looking in the supplementary witness statement, page 7, 
paragraph 23, it says: 

"The 1990 estimate of the technical 
potential for non-utility generation is 

L5 (ah2or 


That's not correct; is it? 
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A. It should be the value that is in the 
NUG plan, 14,382. 

Q. Okay. My calculation is that the 
15,312 is the combination of cogeneration and other 
thermal. Can you confirm that that's correct? 

A. That is correct. 

Q. Okay. Can you turn to page 8 of the 
Supplementary witness statement. It says in paragraph 
28 -- this has really, especially after this discussion 
we have just had, this has really got me confused. 

"The estimate of technical potential 
which will be produced for the 1991 NUG 
plan is currently...", and we're talking 

about cogeneration now, 

",.eis currently expected to increase 
by over 1,400 megawatts due to increases 
in the technical potential of industrial 
cogeneration gas compressor stations. 

These increases in technical potential 
are mainly due to increases in the size 
of project proposals." 

Can you relate that to the 550 and the 
240 we were just talking about, or the 410 and the 240, 
sorry? 


A. First of all, these are proposals 
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that have been received since the NUG plan was issued 
last year. 

Q. Yes. 

A. Some of the 540 and the 240 is from 
old proposals and some of it is from new proposals. So 
there is an element in this 1,400 that is part of the 
new 1,000. 

Q. No, but here's what I'm asking. 

THE CHAIRMAN: I'm sorry, what paragraph? 
I was looking at paragraph 28. 

MR. SHEPHERD: Sorry, 28 on page 8. 

THE CHAIRMAN: 28 on page 8. 

MR. SHEPHERD: Q. This is an increase in 
technical potential; right, 1,400 megawatts? 

MR. BROWN: A. Yes. 

MR. SNELSON: A. I think there may be an 
error there. At page 8 there appear to be two 
paragraph 28s. 

THE CHAIRMAN: Oh yes. I was looking at 
the wrong paragraph 28. 

MR. SNELSON: I think it is, the first 
one probably should be -- well... 

MR. SHEPHERD: No. 

MR. SNELSON: No, I think their numbering 


is unusual. 
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MS. PATTERSON: Or 27A. 

MR. SHEPHERD: B. 

MR. CAMPBELL: I think it should have a 
27A and 27B, by the looks of it. 

MR. SHEPHERD: I'm not going to try to 
Faguremi t) out. 

THE CHAIRMAN: Well, anyway, you're 
looking at the -- 

MR. SHEPHERD: The bottom paragraph. 

THE CHAIRMAN: I was looking at the wrong 
28, so that's why I couldn't follow the discussion. 

MR. SHEPHERD: Q. Okay. So the bottom 
paragraph says: 

"Technical potential is expected to 
increase by 1,400 megawatts." 

I think the thing I'm trying to 
understand here is, that if your technical potential 
was set up, based on thermal matching - and you've told 
us all the projects now, you've told us the totals of 
excess over thermal matching that's gone into your 
numbers, which is 650 - then what's the 1,400? 

MR. BROWN: A. There are additional 
ee 

Q. Which you're now saying are in 


technical potential, but you don't believe that they're 
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achievable? 

A. Some of this 1,400 is included in the 
1,000 as achievable. 

Q. And that's the 650; right? 

A. That's part of the 650. 

QO. Part of it, okay. 

A. We had proposals before that were 
already in the 1990 NUG plan that also make up some of 
the 1,000. 

Q. Is this 1,400 megawatts also a 
thermal matching question? 

A. These are not thermal matched plants. 

Q. All right. So the additional 1,400 
megawatts you've got is because you're getting 
proposals in that aren't thermally matched, they're low 
efficiency; right? 

‘A. That's correct. 

Q.. So. the additional proposals you're 
getting in that are low efficiency isn't the 650 you've 
have included in achievable, it's the 1,400 you've 
included in technical; right? 

A. 1,400 is new proposals since last, 
say, October until, say, end of July, August. So, 
Since the NUG plan was done 1,400 megawatts of 


proposals have come in, 1,400 megawatts above what I 
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thought was estimated in the 1990 NUG plan. 

Q. So above thermal matching? 

A. Right. 

Q. Is that right? 

A. Yes. And some of those are included 
in the 1,000. 

Q. And the 650? 

A. Yes. 

THE CHAIRMAN: In the future I understand 
you're not going to include major supply NUGS mete 
they become committed in your attainable; is that 
right? ; 

MR. BROWN: That's correct. 

THE CHAIRMAN: How do you deal with them 
in the potential? | 

MR. BROWN: Since -- I only put them in 
my technical potential when they're accepted as a 
proposed project by Hydro. These no longer will be 
accepted. 

THE CHAIRMAN: I see. And then committed 
moves them into the attainable; is that the way it 
works? 

[1:00 p.m. ] 
MR. BROWN: Yes. 


MR. SHEPHERD: Mr. Chairman, this might 
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be a very good time to have lunch. 

THE CHAIRMAN: Adjourned until 2:30. 

THE REGISTRAR: We will adjourn until 
23 0 
---Luncheon recess at ‘1:02 p.m. 

---Upon resuming at 2:35 a.m. 

THE REGISTRAR: Please come to order. 
The hearing is again in session. Be seated, please. 

THE CHAIRMAN: We are going to stop 
around 4:00 this afternoon; therefore, we won't need to 
have a break. We will just go through until 4:00 and 
then stop. 

MR. B. CAMPBELL: Mr. Chairman, Dr. 
Connell made a suggestion which I think I am going to 
do what I really swear from time to time I never do, 
which is volunteer for an undertaking. 

Various numbers have been talked about in 
sort of six different cuts, looking at them this way, 
that way, three or four or five, a number of different 
ways, and sitting here myself when I have seen some of 
the confusion it has been because somebody is asking a 
question cutting one way and answering a question 
cutting another way, or vice versa, or combinations of 
aidicof that. 


I think what I am going to ask the Panel 
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to do, if they can over the weekend but certainly for 
filing sometime next week, is to break down the numbers 
a little bit more, and then do it from several of these 
different cuts so that we can all sort of Say, okay, if 
you are looking at it this way here is how the numbers 
add up; if you are looking at it from this perspective 
the numbers juggle a little differently. I guess the 
totals are all the same, but it is just the different 
cuts have seemed to be a problem. 

So I am volunteering and undertaking to 
do that ‘in the hope that it might be of assistance to 
people and assuming that my witnesses won't throttle me 
at some appropriate or inappropriate time later. 

So if you think that would be help£ul wu. 
If I could get a number for that, I think it might be 
helpful. 

THE CHAIRMAN: There isn't another 
Significant baseball game until next Tuesday, so that 
gives... 

THE REGISTRAR: 322.8. 

MR. B. CAMPBELL: Thank you. 
---UNDERTAKING NO. 322.8: Bntamio Hydro anced to 

further break down the numbering 
System for ease of reference. 
MR. SHEPHERD: I am glad we accepted Mr. 


Campbell's volunteered undertaking. I wouldn't want to 
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establish a practice of declining to accept his 
voluntary statements. 

Q. Mr. Brown, just before lunch I think 
we got to - and maybe you can confirm - that in the 
3,100 megawatts is 1,000 megawatts of this 
non-preferred major supply NUGs; is that right? 

MR. BROWN: A. Yes. 

Q. So 1,000 megawatts is the right 
figure? 

A. Yes. 

Q. I had understood you to say on 
Tuesday - maybe I misunderstood - that you considered 
the natural gas component of wood waste to be major 
supply NUG as well; isn't that correct? Unless it -- 

A. Yes, that's right. 

Q. So you have s 300 megawatt attainable 
for wood waste, including natural gas; correct? 

A. (Nodding). 

Q. So, 250 megawatts of that is also 
really major supply NUGs; is that correct? 

A. Yes. 

Q. So we have a total then, of the 3,100 
megawatts, 1,250 is major supply NUGs; is that correct? 

A. Yes, to include that component on the 


gas, of wood waste. 
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Q. So, is that’ now the absolute total? 
There is no more in there anywhere? 

THE CHAIRMAN: By that, you mean major 
supply NUGs? 

MR. SHEPHERD: That's right. 

MR. BROWN: Those are the only areas. 

MR. SHEPHERD: Q. Just a little aside, 
we talked in Panel 2, and I maybe even referred to it 
yesterday, about steam process derating? Can you 
remind us of what steam process derating is? 

MR. BROWN: A. When a cogenerator is 
producing steam for process it usually generates the 
steam to meet the demand of that steam and the 
electricity is a by-product, and the stream demand 
throughout a year is not constant. 

So what we have seen is the cogenerators 
aren't running at 100 per cent of their rating. 
They're actually following the steam demand of the 
Process. This is very noticeable in the summer when 
you lose a lot of heating load at a large industrial 
plant and therefore the generator has to back down. 

Q. Now, I think it was you, Mr. 
Vyrostko, wasn't it, who made the recommendation to 
Power Systems Operations Division to use a 10 per cent 


steam process derating for NUGs? 
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MR. VYROSTKO: A. My division makes that 
recommendation. 

Q. Is it to you that I should address 
questions about it? 

A. No, to:Mr. «Brown. 

Q. Okay, Mr. Brown. So, is it correct 
that in 1990 you recommended to PSOD that they use a 10 
per cent steam process derating as an average for all 
cogeneration? 

MR. BROWN: A. This number is used by 
System Planning, Power System Operations. 

Q. Oh, okay. All right. Now, at that 
time when you made that recommendation that was an 
average for all cogeneration; right? 

A. Yes. 

Q. ona At that time your NUG plan 
assumed absolute thermal matching of all cogeneration; 
is that correct? 

A. Yes. 

Q. You don't have that now; right? 

A. In future plans, that's correct. 

Q. So your current numbers for 
cogeneration, what we have seen, you don't have thermal 
matching. You are quite a ways away from it; correct? 


A. The numbers that were provided were 
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just for cogeneration, and we didn't have these major 


Supply NUGs and large cogenerators at that time, and 


this year when we provided input to System Planning - 


it's an annual process - we will be looking at the 
numbers to be used for such facilities. 

. Q. So can I assume that your new steam 
process derating on average will have to go down? 

A. Yes, for those types of facilities. 

Q. Do you ‘ee any idea what sort of new 
number you are going to use now? 

A. Not really, because we still don't 
have any evidence, so... 

Q. Well, you know that a major supply 
NUG has a zero steam process derating; correct? 

A. That's correct. 

Q. And you know that a certain 
percentage of your cogeneration is really major supply 
NUGS; correct? 

A. Yes, it has to be a number between 80 
and 90, and we are not sure of Bie» @nber right now. 

Q. What has to be a number between 80 -- 

A. For this element of cogeneration. It 
includes major supply. 

Q. I don't understand. Your steam 


process derating was 10 per cent? 
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A. Right. 

THE CHAIRMAN: Does that mean it is a 
number of 90 or -- 

MR. BROWN: There is a 5 per cent forced 
outage and a 10 per cent planned outage which would 
take you to 90 for just a conventional generator. 

THE CHAIRMAN: So wien Boekt are talking 
numbers 80 to 90, you are meaning in Mr. Shepherd's 
terms 20 per cent to -- 

MR. BROWN: 10 per cent. 

THE CHAIRMAN: 10 per cent, okay. 

MR. SHEPHERD: Q. And the steam process 
derating is currently half of the 20 per cent you use 
as unreliability, incapability factor? 

MR. BROWN: A. Yes. 

Q. And so we can assume that that 20 per 
cent is now going to go down? 

A. For those facilities, yes. 

Q. Well, for the -- 

A. We have to provide two forecasts. 
There are two different types of technologies out 
there. 

Q. So then, for the major supply NUGs 
you are not going to have any steam process derating; 


isn‘ tethatat rue? 
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A. Yes. 

Q. So then the incapability factor will 
be 10 per cent; is oe right? 

A. If the other two factors remain 
constant. 

Q. Then, for cogeneration, now that you 
have adjusted it so that it is necessarily thermally 
matched, you will stay with a 20 per cent incapability 
factor? 

A. Yes, that's true. 

Q. Okay. And if you have a lower 
incapability factor does that mean that NUGs are 
modelled as being more reliable? 

A. There would be more energy production 
from those. The number is used to determine energy. 

Q. Well, I was under the impression that 
in the frequency and duration model and in the - maybe 
you can correct me if I am wrong, Mr. Snelson - in the 
consistent energy set, and in...I don't even remember 
the name of it, LMSTM, all of those use the 80 per 
cent, don't they? 

MR. SNELSON: A. The figures that go 
into those models may be different. In POLNE Ol tact, 
at the moment they could be the same, but the reason 


they might be different is that they are doing 
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different things. 

LMSTM, in a technology that's a 
non-dispatchable technology, needs to have a definition 
of the availability and the energy production that's 
going to come from it, which really defines the 
Capacity factor, and so, an 80 per cent used in LMSTM 
is an 80 per cent capacity factor in that case. 

Q. Yes? 

A. And although I am not so familiar 
with it, I would presume that the same is true of the 


consistent energy set, which is principally an energy 


_ Model rather than a capacity model. 


The figures that go into frequency and 
duration are intended to model reliability at times of 
severe system stress, and in this particular case if 
they are -- if there is no control of the Capacity, 
then it may very well be that we would use the same 
number and we would use reliability indices for 
availability rather than capacity factor. 

Q. Okay. 

A. Sorry, I may have confused you there. 

Q. No, no, I understand. I say so; I 
don't know. 

But I take it it's true, then, that we 


have got 1,250 megawatts that we know is going to -- 
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well, at least it's going to have a 10 per cent change 
in its incapability factor. It might have some 
offsetting change as well, we don't know that yet, but 
we at least know there is that 10 per cent change, and 
that will affect the running of LMSTM and CES; isn't 
that correct. 

A. If those numbers are changed, when 
these additional options are put in, yes, it will -- 

Q. And it treats that 1,250 megawatts as 
10 per cent more reliable; right? 

A. 10 per cent more energy production. 

Q. Fair enough. Okay. I promised 
myself I wouldn't even mention CES and LMSTM in Panel 
5, but I broke my promise. 

Mr. Brown, can we go back to the 
technical potential for industrial cogeneration? What 
I have done, you will see that I have provided the 
first four pages of our overheads: the three 
embarrassing supply curves, and then a fourth, which is 
the overhead that I am putting up now. 

Mr. Chairman, as we discussed earlier, I 
will be filing Exhibit 326 on Monday morning which will 
include all of the overheads and the document precis. 
This is just a piece of paper right now-- 


THE CHAIRMAN: All right. 
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MR. SHEPHERD: --with numbers on it. 

Q. I am just leaving this up, Mr. Brown, 
for reference, I am going to come back to it a number 
of times as I try to figure out what the numbers are. 
This is page 4 of Exhibit 326. 

The technical potential number for 
industrial cogeneration in 1990 was 7,882; correct? 

MR. BROWN: A. Yes, it was. 

Q. And it is now 9,042? 

A. That's our preliminary estimate right 
now. 

Q. Okay. The major basis of your 
forecast for industrial cogeneration technical 
potential, if I understand, is a study done about 
fifteen years ago that is usually referred to as 
Leighton and Kidd? 

A. Yes, that's a Good. portion of it. 

Q. And that study contains a complete 
inventory of all available industrial steam hosts in 
the province? 

A. All of those that responded to the 
survey. 

Q. But, of course, it doesn't include 
any steam hosts below 40,000 pounds per hour, does it? 


A. That was our criteria. I believe 
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that was it. 

Q. And 40,000 pounds per hour is a lot 
of) steam, isn't) it? ) Tt!'s)al pretty major load? 

A. It's steam. 

Q. Well, can you give us a sense of 
whether we are talking about the amount of steam from a 
kettle or the amount of steam at Inco? 

A. I am comparing it to some of the 
larger sites that are 100,000, 200,000, 300,000. 

40,000 is not significant, comparing to those. 

Q. Okay. I will come back to that in a 
second. 

You have taken, as I understand it -- and 
correct me if I am wrong - you have taken the Leighton 
and Kidd totals, which are steam load totals; correct? 

A. Yes. 

Q. They are numbers for steam loads? 

You have calculated the thermally matched electricity 
Output; correct? 

A. Yes. 

Q. You have then added in actual project 
proposals from sites not included in Leighton and Kidd?: 
(C2:250"pimid 

A. That's correct. 


THE CHAIRMAN: You say not included, 
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sites not included? 

MR. SHEPHERD: Not included from Leighton 
and Kidd. 

Q. You have added the over-developed 
portion of site proposals that you have received in 
Leighton and Kidd sites; correct? 

| MR. BROWN: A. Yes. 

Q. And then you get a total, which is 
the 7,882? 

A. That's right. 

Q. Which is now, because of all those 
over-developed proposals, is now 9,042? 

A. It has an increased, yes. 

Q. Okay. Actually, that can't be right. 
No, that's right. 

Now, the first thing I guess I wonder, 
that study is fifteen years old; correct? 

A.” That’ st correct; 

Q. And the industrial base in Ontario 
has experienced growth in the last fifteen years? 

A. We had another survey done in 1988 
which we referenced, it's the Seawright study, and that 
Study of the same sites showed a decrease of 14 per 
cent. 


THE CHAIRMAN: Showed a decrease? 
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MR. BROWN: On average it was 14 per cent 
less. 

MR. SHEPHERD: Q. I thought the Ontario 
economy was growing including the industrial sector. 
Do you have any idea why we have a decrease? 

MR. BROWN: A. This is only looking at 
the steam. The economy could be growing in a lot of 
other areas that are maybe more electrical intensive 
and not using steam. 

Q. The Seawright study didn't look at 
whether there were new sites that hadn't been included 
in Leighton and Kidd, did it? 

A. It identified new sites as well. 

Q. But then its criteria were over 
100,000 pounds per hour; rience 

A. It was major boilers. 

Q. Okay. And didn't you just say that a 
100,000 is the sort of big ones, that's the very large 
ones; right? 

A. That's the typical size of an 
industrial cogenerator, 100,000 or higher. 

| Q. 100,000 is typical? 
A. Yes. 
Q. Well, isn't it true that in the 


Seawright study it was determined that there were only 
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73 sites in Ontario that had 100,000 or more? 

A. There was a differently of 
methodology used in that study. It wasn't as 
comprehensive as the Leighton and Kidd study which is 
why we still go back to Leighton and Kidd study 
information. 

Q. Leighton and Kidd only identified 188 
sites; correct? 

A. Something like that. 

Q. And Seawright only identified 73 
sites? 

A. The Leighton and Kidd had the same 
site, it would break it up into different facilities. 
So I am not sure if it's 188 sites. The Seawright 
Study said, this a site and here is all the boilers in 
it, whereas Leighton and Kidd when it went into a site, 
you could have three or four different facilities 
there. 

Q. Oh, so the 188 in Leighton and 
Kidd -- is it Leighton and Kidd or Laten and Kidd 
(phoen.)? 

A. I am not sure of the pronunciation. 
I never met the man. 

Q. So, the 188 in that study might 


actually be more than the number of businesses or the 
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number of factories that you could put cogen at? 

A. Yes. 

Q. Are you confident that all of the - 
did I ask this already - are you confident all of the 
new studies have been identified through Seawright? 

A. No. That is why when we take 
proposals, we will add those to our data base as they 
come in. 

Q. But there might also be some more out 
there that you don't know about? 

A. That's quite possible. 

Q. I guess one of the things Seawright 
determined, didn't it, because it looked like the 
Leighton and Kidd sites, that on average they didn't 
have a larger thermal load than they used to have. 
They haven't grown in Sipe and have more thermal 
requirements? 

A. There was no evidence to support 
that. 

Q. Okay. Is it true that cogeneration 
technology has progressed in the last fifteen years? 

A. I think in application it has. 
Combustion turbines have been around for a long time. 

Q. This sounds like - and maybe you can 


correct me if I am wrong - one would think if you are 
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working mainly from fifteen-year-old data that you 
might have a problem with out-of-date information. Is 
that a problem for you? 

A. That's why we did the Seawright study 
in 1988, was try and redo this data, and when Seawright 
himself went to do the study, he found that he couldn't 
do the same process that Leighton and Kidd did. His 
information was based on manufacturers information, not 
from the user. 

Q. In fact, Terry Bee core wien he 
Proposed that he would do that, said that there were, I 
think, four sources of information he wanted to go to; 
isn't that right? 

A. Yes. 

Q. And ultimately he only got 
information from the boiler manufacturers? 

AS. ethatiis?riaght. 

Q. And didn't he tell you then that as a 
result of the limited information, that there was 
concern about the reliability of the data he produced? 

A. Yes, that's true. 

Q. What steps have you taken to rectify 
that problem, either to fully update Leighton and Kidd, 
or to do a further resource assessment or site 


analysis? 
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A. I update my resource assessment every 
year based on new project information. 

Q. Which would tell you a lot about 
achievable potential but we are talking about technical 
potential. 

A. No, I am talking about people who are 
proposing projects. That's not really all achievable. 
Everybody who comes in and is interested in a project, 
we try to get information to update our resources. 

Q. Okay. But you haven't actually gone 
out into the field except the attempt with Seawright 
which don't work very well, you have haven't gone out 
in the field and tried to see whether you could get a 
real broad data base of what was out there for cogen? 

A. No. We continue to update our own 
bases as projects come in. 

Q. Do you have any Plans to-do) that, to 
up late Leighton and Kidd, for example? 

A. I have talked to the people who have 
the site locations and they say they still will not 
release that information. 

Q. How did Leighton and Kidd do it? 

A. They got information from, I am not 
sure what part of the government, who have a list of 


all boilers who are required to have stationary 
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operators, and then they surveyed every one of those 
and the information was obtained from them. 

Q. And when Seawright went to do it the 
government wouldn't give them the information? 

A. That's correct. 

Q. Have you made any attempt to get that 
information from the government recently? 

A. As I mentioned to you, I did contact 
them last year and I got the same response Seawright 
did. 

Q. That is the government won't provide 
that list? 

A. I have talked to Ministry of Energy 
about it and they say they will try and cooperate with 
me, but I still don't have any information. 

Q. If you did have that list, would it 
be possible to replicate Leighton and Kidd with current 
data? 

A. Maybe we could follow the same 
process, that would something I would be looking for. 

Q. That would be valuable information 
for you? 

A. Yes. 

Q. Now, you said that Leighton and Kidd 


looked at only a small number of bigger sites, correct, 
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188, which is actually less than 188 of the larger 
sites; is that fair? 

A. I am not sure how many responded. 
They had a complete list they sent a survey to, I 
believe, it was 75-80 per cent responded. 

Q. But surely of they are more than 188 
factories and other businesses in the industrial sector 
in Ontario that use heat or steam? 

A. That's possible, yes. 

Q. There are thousands, aren't there? 

A. Well, 188 was a total over 40,000 
pounds. 

O.49 Yes.) Bur aieiyou got tna d4oFi tthe 
40,000 pound restriction, we would be talking about 
thousands of thousands; wouldn't we? 

A. Well, I think now you are getting 
into the institutional commercial sectors, and there 
are thousands and thousands in that area. 

THE CHAIRMAN: Could I put the 40,000 in 
perspective? Based on that criteria is there any 
threshold that you or would not consider as a proposal? 

MR. BROWN: No. 


THE CHAIRMAN: You would consider 10,000, 


_ would you, or 5,000? 


MR. BROWN: When we get into the smaller, 
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like package cogen, it's quite Significantly less than 
40,000. 40,000 is only a number because that's when 
you need a licenced operator. 

THE CHAIRMAN: So there would be quite a 
few less than 40,000 in the Province of Ontario. 

MR. BROWN: Yes. And in the commercial 
and institutional sectors there are a lot, and a lot of 
that is below 40,000. 

THE CHAIRMAN: So you had to make some 
assumptions when you were doing your forecasting of how 
many there were, I suppose. 

MR. BROWN: In the industrial sector? 

THE CHAIRMAN: Less than 40,000. 

MR. BROWN: Our assumption was there 
wasn't any. | 

THE CHAIRMAN: I see. 

MR. SHEPHERD: Q. So your assumption was 
there were no factories in the Province of Ontario with 
a steam load of less than 40,00? 

MR. BROWN: A. That's our assumption, 
yes. 

Q. Do you believe that's true? 

A. There are probably some out there. 
The ones that are proceeding are the larger ones right 


now. 


Farr & Associates Reporting, Inc. 


24 


25 


Brown,Vyrostko,Snelson 12502 
cr ex (Shepherd) 


Q. No. All I am trying to determine is 
we are talking technical potential now. Is the reason 
why there aren't any under 40,000, or you are assuming 
there are none under 40,000, is because you assume they 
are uneconomic or because you assume they just aren't 
there at all, they don't exist? 

A. We haven't looked at that sector. 

Q. You haven't looked at it at all? 

A. No. 

THE CHAIRMAN: Just so I don't get away 
from this, what basis do you make the assumption of 
40,000? What is the foundation for that assumption? 

MR. BROWN: There is a parameter Leighton 
and Kidd use, and the only reason it came up was the 
people that had the list of sites of licenced 
operators, it only required them to have over 40,000. 
So all the people under 40,000 are unlicenced and most 
people don't even know who they are unless it's a 
boiler manufacturer or something. 

THE CHAIRMAN: But making a forecast of 
what is potentially technically available, you feel 
comfortable making that assumption, I take it? 

MR. BROWN: It's not a significant part 
of my potential. When grab the industrial sector over 


40,000, to us that was the most Significant part of 
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that area. 

THE CHAIRMAN: In other words, less than 
that is insignificant in your calculations? 

MR. BROWN: That's right. 

THE CHAIRMAN: All right. 

MR. SHEPHERD: Q. Is it insignificant 
because the number of megawatts is smaller or is it 
insignificant because you don't think any of it is 
going to be achievable anyway? 

MR. BROWN: I think it is small in terms 
of megawatts and inachievable as what 

Q. All right. Just give us a ballpark, 
will you, assume, a thermally-matched project with a 
load of 20,000 pounds per hour, how many megawatts are 
we talking about? 

A. I don't have anything here to do that 
with me. 

Q. Will you undertake to provide that? 

A. Yes. What pressure would you like? 

Q. 20,000 pounds. 

Tats 399432 

THE REGISTRAR: .9. 

THE CHAIRMAN: Do you have a rough idea 
of what that might be? I won't hold you to it, but do 


you have a rough idea of what that might be? 
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MR. BROWN: I am not sure right now. 
---UNDERTAKING NO. 322.9: Ontario Hydro undertakes to 

provide the total megawatts of 

thermally-matched project with a load of 

20,000 pounds per hour. 

MR. SHEPHERD: Q. Is it possible for us 
to have that on Monday morning, or by Monday morning? 

MR. BROWN: A. I will try to get that by 
then. 

Q. Thank you. 

Do you have any of the proposals before 
you, the ones that aren't thermally matched that are 
Sites that weren't on Leighton and Kidd because the 
steam load was too small? 

A. I can't describe it in terms of size. 
We have a list of Leighton and Kidd sites and these 
just were not on the list. From that I can't determine 
if it's a new steam load or it was existing in the 
past. 

Q. Let me rephrase the question. Are 
any of the projects that we have been talking about 
that are not thermally matched, do any of them have a 
steam load of less than 40,000 pounds? 

A. I don't know if I have that 


information. 


Q. Could you find that out for us? 
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A. If the proponent has provided me with 
that information, I might be able to provide it to you. 

Q. Okay. putty prea riy they would 
Provide with you the heat load; wouldn't they? 

A. Certain ones on the various stages of 
negotiation. You are talking about the 1000 megawatts? 

Q. That is fine. Sure. 

THE CHAIRMAN: I think we ake talking 
about proposals that you have on your desk or however 
you stack them up. Is that not what you're talking 
about? 

MR. SHEPHERD: Yes. 

Q. The ones that you have already told 
us you have made a determination as to how badly they 
are mismatched thermally, obviously you must know what 
the thermal load is; right? 

MR. BROWN: A. Yes. 

Q. So you can look through that list and 
tell us whether any of them are under 40,000? 

A. We are talking about the new ones 
that weren't on the list. I will try and attempt to 
determine which ones are less than 40,000. Is that 
what you are looking for? 

Q. That is fine. All right. Sure. 


THE CHAIRMAN: Do we need a number for 
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that? 

THE REGISTRAR: 322.10. 

-~--UNDERTAKING NO. 322.10: Ontario Hydro undertakes to 
provide any sites now put forward that 
weren't in the Leighton and Kidd study 
before because they were considered too 
small. 

(32,05 %p.ms 4 
MR. SHEPHERD:. Q. Okay. Let's turn to 

institutional, commercial and residential, Mr. Brown. 

Still talking just technical potential now and, again, 

if you want to look at the chart on page 4 of Exhibit 

326, the number you have used is 6,200; isn't it? 

MR. BROWN: A. That's correct. 

Q. This is hospitals and universities 
and schools, hotels, office buildings, shopping malls, 
etcetera, ‘thatisore ofu things 

A. Yes. 

Q. And in the 1990 NUG plan, I think in 
your evidence too, you said -- maybe I better get it 
out. On page 2 of the 1990 NUG plan which is, sorry, 
Exhibit 83, you say in the third paragraph: 

"Due to the limited amount of activity 
expected in these sectors, Ontario Hydro 
has not attempted to estimate the 


technical potential." 


And then you go on to say you use the 
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6,200 megawatt number from Acres International. 

So should I read that as saying that the 
technical potential figure you're using is not one 
you're sean comfortable with? 

A. No. As I said in my evidence, this 
is the best available information at the time. 

Q. All right. But you think that the 
6,200 megawatts is right? 

| A. It's a pretty good calculation. 

Q. Is it fair to say that when the Acres 
study was done, there were fairly severe restrictions 
put on the parameters of the study itself in this 
sector? | 

AL: Suchras..% ? 

Q. Well, parameters as to what the 
people doing the study were supposed to look at, what 
assumptions they were supposed to make with respect to 
technology, et cetera? 

A. I don't think that is in the report. 
The report has a lot of parameters that are used to 
Calculate the number. 

Q. Okay. Have you looked at those 
parameters to see whether you are comfortable with 
them? 


A. In 1987 they were pretty good 
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parameters. 

Q. You're using this number today; 
correct? 

A. That's correct. 

Q. And I'm just trying to recall, wasn't 


one of those parameters that they had to assume steam 


turbines? 
A. In some sectors, yes. 
Q. Okay. And of course -- 
A. That was more in the industrial 
~ sector. 


Q. Oh, that was in the industrial, okay. 
Now, you are not so much concerned, I guess, about this 
number because of the economics; right? 

A. We have focused our information so 
far on the industrial side. 

Q. If the economics change though, this 
figure becomes pretty important; doesn't it, this 
technical potential for this sector? 

A. That's true. 

Q. Is it true that -- sorry, go ahead. 

A. I'm just finding the Acre's study. 

Q. Okay. Is it true that when we talk 


about the economics for this sector changing, we're 


primarily talking not about buy-back rates, the prices 
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you pay for independent power, or avoided costs, we're 
primarily talking about customer rates; Lignie 

A. These are primarily load 
displacement, that's correct. 

Q. So if we see large increases in 
customer rates, is it true that that will affect the 
economics of this sector? 

A. That's one of the variables. 

Q. Is it a substantial variable? 

A. Depends on your long-term outlook on 
electricity prices not just an annual value. 

Q. Well, we've seen I guess in the last 
couple of years electricity prices rise, I don't know 
what, a total of 10 or 12 per cent above inflation in 
the last couple of years; is that -- 

A. Cumulative? 

Q. Am I in the right range? 

A. I can't comment on that. 

OsauMrs en you must have some 
general knowledge of the prices? 

THE CHAIRMAN: An increase in rates, I 
think we know that. 

MR. SHEPHERD: Q. Okay. And we have 
also seen that there have been recent announcements 


that there are going to be further large increases in 
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the next couple of years; isn't that correct? 

MR. B. CAMPBELL: Well, I'm sorry. I 
think the evidence on this has been pretty clear, in 
that there were increases in the forecast generally. 

I think Mr. Burke spoke several times to 
the fact that: Well, yes, the nominal increases had 
gone up. 

There had been a certain amount of real 
increase allowed for already in his forecast. I'm not 
going to try and give any numbers because I don't 
remember any. 

But I think Mr. Burke did address this 
several times during the course of his testimony as to, 
in real price terms, what the actual changes that were 
being discussed, where they fit in relation to what was 
forecast. 

MR. SHEPHERD: I didn't ask anything 
about the forecast Mr. Campbell. 

MR. B. CAMPBELL: Well -- 


THE CHAIRMAN: What we may be aiming 


' towards is whether or not given the change in this 


variable and the forecast of the change of this 
variable, should the 85 megawatt number be 
reconsidered. I guess that's what we're coming to. 


MR. SHEPHERD: Well, actually later I do 
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want to talk about that, but that's not what I want to 
talk about right now, Mr. Chairman, unless you do. 

THE CHAIRMAN: All right. 

MR. SHEPHERD: Q. What I'm really 
concerned with is, if because of changes in prices, 
because of Hydro's forecasts of changes in prices 
there's a change in the economics, am I Pignt in 
assuming that you've got to go back and look at that 
technical potential number for industrial, commercial 
and residential and get more rigorous information? 

MR. BROWN: A. That is just one variable 
that's going to improve the economics. You have to 
look at the capital costs, the gas costs, the ability 
of people to accept these machines, because now they're 
not buying electricity they have to run a piece of 
equipment, and the use bfesnat equipment longer than 
just heating. 

Gas is -- sorry, electricity prices are 
one of the components. It is not separate though from 
avoided cost, he still has to worry about back-up power 
and some other issues. 

Q. But the other major factor would be 
gas prices; wouldn't it? 

A. Did I not mention that. I'm sorry. 


Gas is important. 
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Q. And haven't gas prices been moving 
the other direction from electricity prices, so that 
that would make the economics even better? 

A. Yes, the economics is improving, I'm 
not arguing with that. 

Q. Okay. So what plans do you have at 
present to review and do some study or analysis to work 
on that 6,200 number? 

A. We have been discussing with gas 
companies on trying to get better information. 

Q. Isn't it true in fact that -- and if 
we're just thinking in the technical, the pure 
technical potential sense, wouldn't we get a pretty 
good sense for non-industrial cogeneration, ignoring 
economics, just by looking at the space and water 
heating data for the Province of Ontario, which Ontario 
Hydro already collects and analyzes? 

A. That would have a portion of 
electricity, as well heating. You're talking about 
application where you have to use gas. 

Q. Yes, but that's also collected by 
Ontario Hydro already; isn't it? 

Haven't we heard a whole lot of evidence 
on space heating and water heating and what. percentage 


is this and that and where it is and everything. §-It*s 
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all data Hydro's collected; isn't it? 

MR. VYROSTKO: A. Yes, that data that 
Hydro collects. 

Q. And if we wanted to calculate 
technical potential, we could just take that data and 
it's math after that; isn't it? 

MR. BROWN: A. I don't know if it's a 
straight conversion from that information. I have to 
see it. 

Q. Okay. You never attempted to use 
that information to calculate technical potential; have 
you? 

A. As I mentioned, our focus today has 
been on the industrial side. This number is not used 
to calculate our attainable potential at present. 

Q. Understood. Well, one other thing 
caught my eye in that 1990 NUG plan on page 2, just 
while we're there, maybe I can turn to it. 

We talked yesterday about small packaged 
cogen, basically like sort of oversized car engines 
almost; isn't it? 

A. Some of them are, yes. 

Q. Yes. And you say in the third line 
on page 2 of Exhibit 83: 


"Other thermal loads such as hot water 
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can be produced by small packaged 

cogeneration units, however, the 

economics of these units is still not 
favourable." 

And I take it that you concluded from 
that that you couldn't include any component in your 
achievable potential for that category? 

A. That's not true. 

Q. Oh, you do have some small packaged 
cogen assumed in there? 

A. Yes, and there's some in our 731 
megawatts. 

Q. Okay. How much of your 85 megawatts 
is small packaged cogen? 

A. Over 20 megawatts. 

Q. Over 20 megawatts? 

A. By the year 2000. 

Q. And that was in there last year, the 
85 hasn't changed? 

A. That's right. 

Q. I think probably for simplicity I'm 
going to skip over to that part and -- if I can find 
it. The 1990 NUG plan projects 85 megawatts of 
cogeneration in this sector Se hd miabees right, 


institutional, commercial and residential achievable is 
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85 megawatts? 

A. You're on page 7? 

Q. Actually I'm on my slide, but... 

A. Yes, by the year 2000, 85 megawatts. 

Q. 85 megawatts. And that number is 
unchanged this year? 

A. The preliminary indication is it 
hasn't increased that much. We haven't -- we are still 
looking at some of these sectors. 

Q. Your supplementary witness statement 
does say it's unchanged; doesn't it? 

A. In our preliminary forecasts, yes. 

Q. Okay. Now, of that 85 megawatts, is 
it correct to say that 68 megawatts is the Ottawa 
Health Sciences Centre project? 

A. That's correct. 

Q. So now we have 17 -- my calculation, 
17 megawatts left for everything else, including what 
you've already got and what you expect to get by the 
year 2000; is chae raght? 

A. That's correct. 

Q. And how much else do you already 
have? 

A. That's included in those numbers, 


it's very small, less than a megawatt I believe. 
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Q. Okay. 

_A. A lot of projects, they're all small. 

Q. So you're not going to have 20 
megawatts of small packaged cogen, it's going to be 17 
megawatts. | 

A. (shrugging) 

Q. Okay. Included in that 17 megawatts 
are Etobicoke Olympium and Westbrook Greenhouses? 

A. Yes. 

Q. And they're a megawatt together; 
right, something like that? It's not really important 
whether it's a megawatt or 800 Ra lowatts or 1.2 77cLt 
doesn't matter. 

A. Etobicoke Olympium is 250 kilowatts 
and the Westbrook Greenhouse is 550 kilowatts. 

do. *Sot=-= 

A. It's less than a megawatt. 

Q. So 800 kilowatts. Okay. Back to 
where I was. You've said in your supplementary witness 
Statement on page - that is Exhibit 319 - on page 5 -- 
now I can't find it. Oh, here we are. 

In paragraph 18, it says one of the 
Programs you have currently under development is a 
small packaged cogeneration program to streamline the 


approval process for providing financial assistance to 
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small cogeneration projects. 

And now that wasn't planned last year; 
was it? 

A. Oh, we had it on our books we hadn't 
done any work on it, no. 

Q. When you assumed that you would get 
16 or 17 megawatts of small packaged cogen, was that 
assuming that you would have a program like this in 
place sooner or later? 

A. All these projects come in now and 
are allowed to obtain funding through our financial 
assistance program. 

[3:20 p.m. ] 

The small package cogeneration program is 
et to speed up more in our office than outside. 

Q. So you don't expect to get any more 
megawatts from it? 

A. No information on it. I am hoping we 
will. That's why I am doing the program. 

Q. The last area is gas compressors. I 
just want to clear up -- and if you take a look at page 
4 of Exhibit 326, it doesn't say this explicitly in 
your supplementary witness statement, but we have 
assumed that the technical potential for gas 


compressors has increased from 300 to 540; is that 
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correct? 

A. I believe it would be larger than 
that. 

Q. Well, is it even higher? 

A. Yes. 

Q. Okay. There is one other little 
thing I just want to clear up. We had confusion the 
other day between gas compressors and turbo expanders. 
They're different; right? 

A. Yes. One is combusting natural gas; 
the other one is a flow-through of natural gas. 

Q. So where in the 1990 NUG plan on page 
4 it has a chart at the bottom - paragraph 1.4 of 
Exhibit A3 - it has under "Cogeneration, Gas 
Compressors, Turbo Expanders - 300", and then below 
that it has "Turbo Expanders - 30", that's just a typo, 
Les tiy 

A. That's correct. 

Q. Okay. 1990 was the first year you 
estimated a number for gas compressors? You have given 
evidence as to that? 

A. Yes. 

Q. And the reason you did so is that 
developers started coming to you with proposals? 


A. This technology is a function of gas 
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price, and as gas prices were dropping they started 
Showing up on our door. We now recognize them as a 
potential NUG technology and they are now being 
included. 

Q. Have you included anything more in 
this technical potential than simply the numbers and 
the proposals that have been provided to you? 

A. The number in the 1990 NUG plan is 
based on project proposal information, and at that time 
it was essentially the efficient size. 

Q. And the new number of, whatever it 
is -- it's not 540, but whatever it is that's also 
based on proposals; correct? 

A. That's correct. 

Q. So you haven't actually gone out and 
seen how many gas compressors there are out there, or 
how big they are, or what you could do with them? 

A. We have that information from the 
proponent. 

Q. So you are making the assumption that 
every gas compressor you have had a proposal on 
already? 

A. We leave it up to him to determine 
which ones have potential for this technology. 


Q. No, we are talking technical 
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potential here. 

A. No, I am talking technical potential, 
too. There are, I believe, some locations that it's 
not possible to do this. 

Q. You don't actually have a list of the 
gas compressors around, all of them? 

A. They're on a map. The TransCanada 
PipeLine map has all compressor stations marked on it. 

Q. And the total technical potential, if 
you like, how many megawatts you could create from 
those gas compressors, all of them, absent Seance 
and environmental considerations, it's not those 
numbers, is it? 

A. It might be slightly higher than 
this. 

Q. Let's move to achievable potential, 
then. 

Your estimates in the 1990 NUG plan of 
achievable potential, they are based primarily on your 
spreadsheet analysis; correct? 

A. For the industrial cogeneration 
section. 

Q. Sorry, I should have read my heading 
here, "Industrial Cogeneration". And those are the 


spread sheets we looked at earlier which have now been 


Parr & Associates Reporting, Inc. 


24 


25 


Brown,Vyrostko,Snelson EAS AL 
cr ex (Shepherd) 


corrected? 

Aw Inm-Exhrbit 143. 

Q. Yes. Okay. Will you take a look 
at -- maybe I should get out Exhibit 143, if I could 
find it. Bear with me just a second. I have to go 
back to Exhibit 83. 

I don't think this point is different 
from these spread sheets to the new ones, so I will 
refersto Exhibit’ 83,"Table’ A377. 

THE CHAIRMAN: Page 7? 

MR. SHEPHERD: No, Table A3.7. It's 
actually page 42 of Exhibit 83. 

Q. Do you have that, Mr. Brown? 

MR. BROWN: A. Okay. 

Q. Okay? And there you have an 
assumption in the upper lefthand box, at the bottom of 
the upper lefthand box it says: 

Fuel chargeable to power rate, 4,800 

Btu per kilowatthour. 

That is the heat rate you are assuming; right? 

A. Yes. 

Q. You are assuming 4,800 Btu? 

A. Yes, high efficiency. 

Q. And that's true of all the spread 


sheets you have done for cogeneration; correct? 
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A. That are in the NUG plan, yes. 

Q. And the spread sheets you have in 143 
in front of you, do they also assume 4,800? 

A. Yes, they do. 

Q. Okay. And is it correct to say that 
the lower the heat rate, all other things being equal, 
the higher the revenues from the project relative to 
fuel costs? 

A. If all other parameters are fixed and 
you lower the heat rate, then the fuel costs will go 
down and increase the revenue. 

Q. And that would mean the return on 
equity and the internal rate of return would both 
increase? 

A. That is correct, under those same 
assumptions. 

Q. Now, we determined, I think, that all 
three of you are engineers. Do any of you have 
experience actually in the cogeneration area, hands-on 
experience? 

MR. SNELSON: A. No. 

Q. Well, I will try the question anyway. 
Is it fair to say that the heat rate of 4,800 is 
extremely low? 


MR. BROWN: A. I believe in the NUG plan 
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that is qualified by saying this is a number used over 
a 25 year period, and we are assuming some technical 

improvements. There are machines that are at this area 
now, although on average they are probably over 5,000. 

Q. In fact, you don't have any project 
proposals in front of you right now in-service, 
committed, or proposed at a 4,800 heat rate, do you? 

A. We have some less. 

Q. You have some less? Could you tell 
us which ones they are? 

A. I am aware of one. You have already 
mentioned it, the Westbrook Greenhouse. 

Q. And what was that, 550 kilowatt? 

A. Yes. 

Q. And that's a pretty specialized 
application, isn't it? The heat loads are pretty 
specialized? Heat load? 

A. No, it's a packaged unit. It could 
have went anywhere. 

Q. Okay. Is it fair to say that most 
engineers would consider a 4,800 Btu per kilowatthour 
heat rate to be a very low rate for cogen even if it 
was well designed? 

A. Well, the absolute best you can do is 


3,414. This is above that. Most proposals we are 
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getting aren't at this level. 

But you must remember I am trying to 
forecast for 25 years. So at this time this is a very 
good number. 

Q. But you use 4,800 in your 1995 spread 
sheet, too; right? 

ee That's correct. 

Q. That's not 25 years from now? 

A. No, that's right. 

Q. Could you turn up Interrogatory 
5.14.152, please? 

THE REGISTRAR: 321.19. 
~--EXHIBIT NO. 321.19: Interrogatory No. 5.14.152. 

MR. SHEPHERD: Q. This is a question 
about your 6,000 Btu test for the preference set. Your 
answer is: 

As shown on page 16 of Exhibit 85, 
the 6,000 Btu per kilowatthour was 
considered to correspond to the heat rate 
of a well designed cogeneration 
£aAciLity>s.'s 

which would receive the full 10 per cent premium. So 
is it fair to say that a well designed cogeneration 
facility should be running around 6,000? 


MR. BROWN: A. I have the interrogatory. 
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Q. My question was: Is it correct to 
Say the heat rate for a well designed cogeneration 
facility is in the 6,000 range? 

A. At this time a good design would be 
6,000 as well as 4,800. 

Q.74NO;,) now 

A. But cogeneration is a variable and 
when we define efficiency in another interrogatory the 
Leighton and Kidd data was based on about 5,200, 5,400. 

Q. Okay. But -- 

THE CHAIRMAN: When do you start taking 
points off the 10 per cent? 

MR. BROWN: At 6,000. As it goes above 
6,000 it starts losing from the 10 per cent adder. 

THE CHAIRMAN: So up to 6,000 it's well 
designed, is that what you are saying? 

MR. BROWN: Yes, we are. 

MR. SHEPHERD: Q. Okay. Perhaps you 
could turn up Interrogatory 5.14.200, and this has a 
whole lot of spread sheets attached to it, which 
thankfully I won't ask anybody to look at, but on the 
first page of the answer it does an -- 

THE CHAIRMAN: Give this a number? 

MR. SHEPHERD: I'm sorry. 


THE REGISTRAR: What is the number, Mr. 
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Chairman? 

THE CHAIRMAN: It's 5.14.200. 

THE REGISTRAR: 200. Thank you. 321.20. 
amr EXHIBLPYNOS321..20G5) Interrogatory 5.514.200. 

MR. SHEPHERD: Q. In this interrogatory 
answer Ontario Hydro calculated the economic potential. 
Among other things, it calculated the economic 
potential at a heat rate of 6,000. 

And the last paragraph of this says -- 
referring to 6,000, it says: 

Unless a lower rate of return is 
accepted or economies of scale, lowering 
the capital cost are achieved, the impact 
of this analysis lowers the achievable 
cogeneration potential to near zero. 

Is it fair to say that if every project 
that came in to you -- or at least at the time this was 
written, June 7th, with the information you had then, 
every project that came in to you was well designed at 
6,000 heat rate, that you would assume that they would 
not go ahead, they would not be successful? 

MR. BROWN: A. I believe that is in this 
interrogatory -- 

THE CHAIRMAN: I don't follow that 


question, I'm sorry. I missed it. Could you please 
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question? I am not quite sure what you 


MR. SHEPHERD: Yes. The interrogatory 


refers to attached spread sheets which Ontario Hydro 


Says are recalculations of project economics based on a 


6,000 heat 


says: 


from? 


rate. 
THE CHAIRMAN: Yes? 


MR. SHEPHERD: And the last paragraph 
Unless a lower rate of return is 
accepted or economies of scale -- 


THE CHAIRMAN: Where are you reading that 


MR. SHEPHERD: This is the last paragraph 


of the first page of 5.14.200. 


Thank you. 


£3335 p.m. ] 


THE CHAIRMAN: Oh, I see. All right. 


MR. SHEPHERD: Q. Unless a lower rate of 
return is accepted or economies of scale, 
lowering the capital costs are achieved, 
the impact of this analysis lowers the 
achievable cogeneration potential to the 
near zero. 


The problem I am having is, you give the 
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full 10 per cent adder for cogeneration facilities that 
have a 6,000 heat rate, and you refer to a cogeneration 
facility like that as being a well designed facility, 
and yet you tell us that at that heat rate we won't get 
any, that it has to be much lower. I don't understand. 
Could you explain? 

MR. BROWN: A. Based on the information 
that's in that spreadsheet, that's what it's telling: 

Q. Is that still true? 

A. For the 1990 NUG plan. 

Q. No, I am not asking whether it was 
true in 1990. I am asking whether it's true now. 

A. We have a new gas forecast now, so 
these studies have not been redone. 

| Q. Okay. Is it still your assumption 
that unless a cogeneration facility can get down to 
heat rates in the 4,800, 4,900, 5,000 range, there will 
be no achievable potential? 

A. I haven't done those studies. This 
study back in 1990 indicates that. 

Q. Okay. The other part of your 
methodology in this area, as I understand it, La 
extrapolation from past data; right? 

A. That's correct. 


Q. If we take a look at Exhibit 83, page 
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5, it seems to Say there, in the fifth paragraph, 
correct me if I am wrong in my understanding, that you 
have taken 114 megawatts of new projects over the years 
'88, and '89, calculate that that represents 5 per cent 
of technical potential annually, and applied that to 
the five years, 1991 to 1995. Let me just stop there. 
Is that the first part of what you did? 

A. What we are trying to do here is we 
know what the year 2000 number is. We are uSing this 
information to determine the timing of cogeneration 
over that period. So, this information is used to 
determine what part of the attainable potential will 
happen in the first five years, and to do that we do 
use the two years of past growth. 

Q. I am going to come back to how you 
know what the number is going to be in the year 2000 in 
a second. But first, so you take two years' data and 
extrapolate from that to five years' projections; 
correct? 

A. Yes. 

Q. Okay. I guess first, from your 
knowledge of trend analysis, is two years sufficient 
data from which to determine a trend or a forecast? 

A. That's all the information we have in 


Ontario. 


Farr & Associates Reporting, Inc. 


24 


25 


Brown, Vyrostko,Snelson 12530 


cr ex (Shepherd) 


Q. Mr. Snelson, you are more 
knowledgeable in this area, aren't you? If you have 
two years of data, can you forecast five years in the 
future? 

MR. SNELSON: A. I couldn't particularly 
comment, obviously the more years of data you have got, 
then the more reliable your forecasts, but apart from 
that generality I couldn't add anything. 

Q. Mr. Snelson, maybe you are not 
familiar enough en the area, please say so if you 
aren't. 

I had understood that there were actually 
some statistical calculations you could do to determine 
whether your forecast had any statistical significance; 
isn't that right? 

A. There are statistical tests of 
Significance, and I am not a statistician, so I 
wouldn't comment on that. If you had such tests they 
would be to determine the degree of confidence you 
could put in your forecast. 

Q. The extent to which the forecast is 
more reliable than random numbers, is that correct? 

A. The statisticians make some 
assumptions about what sort of populations they are 


drawing from, and this is where I get out of my depth 
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and I couldn't particularly comment further. 

Q. Now, again, Mr. Brown, then as I 
understand it for the period 1996 to 2000, you have 
doubled the penetration rate to 10 per cent of 
technical potential per year; correct. 

MR. BROWN: A. That's right? 

Q. And that's right on the theory that 
economics for the projects would be improving? 

A. Yes. 

Q. And that's based on spreadsheets that 
Said that they were wrong; correct? 

A. That's correct. 

Q. And the new spreadsheets don't say 
that project economics improve? 

A. That's right. They are essentially 
the same. 

Q. So, the 10 per cent should be wrong 
then, correct? 

A. What we should have done in our 
revision is straight-lined it over the ten year period 
rather than trying to put it all at the back end. 

Q. Okay. Now, when I read this analysis 
here on page 5 of Exhibit 83 -- let me backtrack. 

You just said a minute ago, as I 


understand it, you already had the year 2000 number and 
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all you were doing is trying to split it up between the 
years; correct? 

A. We have a rough idea which is already 
on page 5, 1,326, and we are trying to work to a number 
that's in that area. The number we got was 1,250. So 
it didn't split it up perfectly. 

Q. Well, sorry, this. is brand new. I 
didn't realize this. 

As I read that paragraph it says that 
projects have to have a steam capacity factor in excess 
of 70 per cent to be economic. 

A. That was a result of our spreadsheet 
analysis. 

Q. Okay. And the sites in that group 
totalled 1,326 megawatts? 

AS “tnaty ss correct. 

Q. And then you said, it looks like you 
are saying, now we had to figure how much of that will 
we get and to do that we looked at how much we got in 
the last two years; isn't that what this says? 

A. No, it's more trying to determine 
timing rather than how much. 

Q. It doesn't say that there. 

A. I will correct that in the 1991 NUG 


plan. 
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Q. Okay. So then I take it that you 
Started out this process in 1990 saying any site that 
has over 70 per cent steam capacity factor is going to 
be in-service by the year 2000? 

A. Yes. 

Q. And then you said, okay, now let's do 
another calculation to see how we would get there, and 
then you use the number from that other calculation as 
your projection? 

A. We use the over 70 per cent number as 
our long-term projection. 

QO. Therl,3267 

A. Yes. 

Q. Okay. But you just said a minute ago 
that you knew what the number was for 2000, all you 
were trying to do was split it up. How did you know 
what the number was for the year 2000? 

A. Using our spreadsheet analysis we 
determined what was economic, what we believed to be an 
economic site, aun an economic site by using the 
spreadsheets was somebody that had a steam capacity 
factor of greater than 70 per cent and they represented 
over 1,300 megawatts of the potential. 

O., That's the .1,.3226? 


A. Right. 
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Q. So why didn't you just use the 1,326 
for the year 2000? 

A. Well, when we do the NUG plan, it's 
not one number we are looking for, we have to provide 
annual numbers. So a derivation of those numbers is 
what this is all about. 

Q. But we have agreed, haven't we, that 
your method for splitting it up for over the years, the 
numbers you age there were based on faulty information? 

A. The five and the ten were. 

Q. But that's the number you used. You 
didn't use 1,326, did you? 

A. The five and the ten were applied on 
the 1,326. 

Q. Yes. The number for the year 2000 
comes from that five and ten; right? 

A. Yes. 

Q. And the justification for that five 
and ten is, you will continue at the same pace for the 
next five years as the last two years and then our 
penetration rate will double. That's what it says 
there; right? 

As Yes, 

Q. And the doubling of the penetration 


rate was wrong? 
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PD .wiwWes. 

Q. So then we would have to reduce that 
to 5 per cent per year? 

A. No, I don't think we would come up 
with a different per cent increase. 

Q. So, you come up with a different 
rationale for how to do it? 

A. That's correct. 

Q. So, you came up with the rationale 
after the fact? 

A. Yes. 

Q. First you decided what number wanted 
and then you came up with the rationale for how to get 
there? 

A. Our methodology is to come up with 
the year 2000 number first and then figure out how we 
are going to get there year-by-year. 

Q. Okay. Now, you just increased your 
projection for the year 2000 by 550 megawatts; right? 

Asi That#tsucorréect. 

Q. Of that only 410 is the thermal 
matching problem, the other 140 is just more projects; 
right? | 

A. Yes. 


Q. Yet, your new information, if you 
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like, aside from project information, your new 
information is you have got the spreadsheet right now 
and the new spreadsheet shows much more poorer project 
economics; correct? 

A. We haven't done a spreadsheet. 

Q. You corrected last year's 
spreadsheets and instead of showing a 25 per cent 
internal rate of return, they now show 14; isn't that 
right? 

A. ‘That's correct. 

Q. That's a big difference: isn't it? 

A. Yes. 

Q. So, I would have thought that would 
push your projection down somewhat. 

A. I think what is important is to 
figure out why the changes were made, and the 
spreadsheets were updated for, one, because of a 
mathematical error on the spreadsheet, and, No. 2, that 
we forget to incorporate financial equity into these 
spreadsheets. And using our old methodology we would 
never have forecasted anything because were are 
assuming 100 per cent equity. We have now changed that 
in the errata saying we are looking for prefinancing 
rates of return around 11 per cent. 


Q. Isn't it true that you determined the 


Farr & Associates Reporting, Inc. 


24 


25 


Brown,Vyrostko,Snelson NEARS 974 
cr ex (Shepherd) 


percentage that you would say you were looking for 
after you are did the spreadsheets to see what 
percentage came out? 

A. We had to determine the 11 based on 
looking at a debt ratio to get us in 15 to 20 per cent 
range. 


Q. Your new number of 1,800 megawatts, 


that's not based on spreadsheets anymore, is it? 


A. That is a preliminary number. We 
haven't done the spreadsheets, but they will be done to 
Support that nGnbaee 

Q. So you are going to do new 
spreadsheets for that? 

A. Yes. 

Q. And you are anticipating that those 
spreadsheets will produce a number of 1,800 megawatts? 

A. The 1,800 is based on project 
information which I don't need a spreadsheet to figure 
that out. 

Sorry, there is a large component in the 
1,800 which is based on project information. The 
additional component which I have to determine using a 
spreadsheet I haven't determined yet. 

Q. You haven't actually changed, in the 


number we have before us, the 1,800 megawatts, you 


Farr & Associates Reporting, Inc. 


24 


25 


Brown, Vyrostko,Snelson E2555 
cr ex (Shepherd) 


haven't changed that additional component at all, have 
you? 

A. The 1990 NUG plan hasn't changed. It 
was just an addition because of the major supply 
component, the low-efficiency cogenerators. 

Q. So when you redo your economic 
analysis with today's gas prices and today's avoided 
costs, both of which have improved the economics of 
cogeneration; correct? 

A. Yes. 

Q. Can I take it that the portion of 
this 1,800 megawatts that is not current projects is 
going to have to increase, you are going to show 
improved economics; right? 

A. There will be an increase. 

Q. Which will meanlan increase in the 
3,100 megawatts? 

A. That's already factored into it. 

Q. No, no. The 1,800 megawatts, tell me 
if this is it right, maybe I am just misunderstanding. 
The 1,800 megawatts has two parts to it. It has 
projects you know about and that's what, 1,000 of it? 

Ax Inthe industrial’’sector or just... 

Q. Industrial. 1,800 megawatts is the 


industrial number? 
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A. It's around that number. 

Q. So you have got a 1,000 you know 
about? 

Ase Right. 

Q. All right. And that we don't know 
need to worry about, it's projects, they exist. You 
have already assessed whether they are going to happen 
Or not. Then you have got another 800 megawatts 
which -- 

A. There is already some in-service too. 

Q.. Sorry, the 1,000 includes ones that 
are in-service, or it doesn't? 

A. No. 

Q. All right. So, we have got 1,800 
megawatts. We have three components now. In-service, 
how much is that? 

Assek/8.< 

Q. And then the total of committed and 
proposed that you are treating as in that number is 
about 1,000? 

A. 1,200. 

Osivrde 200. 

So then you have another 200 and -- 
sorry, 422 megawatts, which is projects you don't know 


about that is your forecast that will happen? 
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A. Yes. 

Q. Correct? 

A. That's correct. 

Q. And that's the same number as you had 
last year? 
f3:S2spem <4 

A. For that time period, yes, probably. 

Q. Okay. But now you've agreed that if 
you do the spreadsheets again right now with higher 
avoided costs and lower gas prices, the project 
economics should improve; correct? 

A. Well, the change is not that big. 
Remember the gas forecasts after about year 2004 starts 
getting higher, so for the year 1995 in-service in year 
2000 you could say gas has increased. 

The avoided costs right now may be higher 
than last year, but that could decrease as we show this 
Surplus capacity over ate 2000, period. 

Q. Didn't we hear you say that the drop 
in gas prices was so much you got an extra thousand 
megawatts, in fact more, 1,200 megawatts? 

A. That's happening right now. My plan 
is long term. 

Q. Okay. So the gas prices are going to 


shift back the other way and that advantage won't exist 
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any more? 

A. That's what's in the forecast, yes. 

Q. Okay. So you think the 422 megawatts 
will change, you think there will be a change in 
economics or not? 

A. I think it will increase slightly but 
HatesiGntFicantud 

Q. Okay. And so when that changes, then 
the 3,100 megawatts will change? 

A. When we do the 1991 plan, yes, we 
will incorporate that. 

Q. Okay. So we can expect to see a 
number then in the 1991 NUG plan that's higher that 
3,100 megawatts; correct? 

A. Yes. 

THE CHAIRMAN: That's a big jump from the 
1,800 down to the bottom line. There may be other 
adjustments through the peaks. 

MR. SHEPHERD: I suspect there will be, 
Mr. Chairman. 

Q. Now, you currently -- 

THE CHAIRMAN: You expect the 1,800 may 
change? ) 

MR. BROWN: That's correct, but there's 


changes in other sectors too that are plus and minus. 
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So you're only talking about the 1,800. 
I'm expecting that will be around that park, maybe 
slightly higher, but there are other areas that may 
come down. So overall 3,100 may still be the number. 

MR. SHEPHERD: Q. Okay. It may be that 
coincidentally the changes in another one will offset 
the changes in the cogen? 

MR. BROWN: A. Like MSW. 

Q. You can't tell. Okay. Is it true 
that right now you have currently in-service committed 
and proposed projects already in front of you or 
producing in total more than 1,800 megawatts of 
industrial cogeneration? 

A. Including proposed, yes. 

Q. Okay. What is that total in fact, 
in-service committed and proposed? 

A. I believe this morning I said I would 
do an undertaking on that one to provide that 
information. 

Q. Oh, I must have been napping. Okay. 
In any case, your current projections are based on the 
notion that not only will you not get all of those 
projects, but you won't get any more; right? 

A. There could be new ones coming in, 


but I guess my forecast says we're not going to get all 
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the ones that are currently on the table. 

Q. Okay. And if you have any new 
projects come in, they're going to, in effect, have to 
bump some of the ones that are in front of you now? 

A. No, I'd try and incorporate it in my 
forecast. 

Q. Okay. But project proposals haven't 
stopped coming in; have they? 

A. They're coming in, but they're not 
accepted as proposed projects. 

Q. Because? 

MR. VYROSTKO: A. Because, as we 
explained, we are at the stage now of trying to 
redefine the preferred non-utility generation projects 
and now that we're in that stage of trying to develop 
that, we've basically said that we can't accept any 
more projects until the time comes when we've got 
ourselves a definition. 

Q. So a developer could come to you, 
let's say, after your cross-examination is over-- 

A. Right. 

Q. --and say: Here's my project, my 
heat rate is 4,800 and you're going to say: Sorry, go 
away? 


A. If the heat rate is 4,500? 
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Q. 4,800. 


12544 


A. 4,800, I'd probably say I'll look at 


ite 

Q. So there's an exception to every 
rule? 

THE CHAIRMAN: Let me just understand 


something. I understand that major supply NUGS will 


not be included in that column until they're committed, 


so that you may have proposals on the table for that, 
but they're not going to be included in the forecast 
until they're committed; is my understanding correct? 

MR. BROWN: That's correct. 

THE CHAIRMAN: But a non-utility major 
supply NUG which is a preferred NUG that comes to you 
now aS a proposal, would you put it on hold or reject 
it or suspend it because of this redefinition process 
you're going through? 

MR. VYROSTKO: We would pretty well put 
it on hold. In fact, the intent is there's a meeting 
on October the 18th where we will be meeting with all 


the people who have proposals with us or potential 


proposals and, hopefully, we will be trying to identify 


what these new regulations or guidelines are. 
THE CHAIRMAN: So that there may be a 


whole new criteria for preferred NUGs coming out some 
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time? 

MR. VYROSTKO: That's correct. 

MR. SHEPHERD: Mr. Chairman, I'm planning 
to go to a new topic. I wonder whether it would be 
appropriate to end there? 

THE CHAIRMAN: All right. We will 
adjourn now until Monday morning at ten o'clock. 

THE REGISTRAR: This hearing will adjourn 
until Monday morning next at ten o'clock. 

---Whereupon the hearing was adjourned at 4:00 p.m., to 


be reconvened on Monday, October 7th, 1991, 
commencing at 10:00 a.m. 
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